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ABSTRACT

In light of the continued investnent in information
t echnol ogy by businesses in hopes of achieving a neasurable

benefit in ternms of process efficiency and effectiveness,

busi ness process reengi neering (BPR) i's becom ng
i ncreasingly inportant. BPR suggests that by radically
redesi gning underlying business processes, conpanies can
achi eve breakthrough inprovenents in productivity. BPR,
however, is a know edge intensive endeavor. A decision

support tool called KOPeR-lite was developed wth the
intent of encoding the know edge held by BPR experts and
docunented in BPR literature. This tool prom ses to assist
BPR novices who are tasked with reengineering inefficient
or ineffective processes. The purpose of this thesis is to
determine the wviability of wusing KOPeR-lite when BPR
novi ces undertake process reengineering projects. It also
proposes reengineering solutions for the permanent change
of station orders process for USMC officers, which will be
presented to the |eadership in the Headquarter, U.S. Marine
Corps (HQW) WManpower and Reserve Affairs (M&RA) branch.
| f adopted, one of the proposed solutions promses to

dramatically inprove process performance.
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. 1 NTRODUCTI ON

A BACKGROUND

W often hear the phrase, “work smarter, not harder.”
However, when working outside our personal areas of
expertise, this often can becone a challenge because we
| ack the resources, know edge, or human resources to aide
us. By devel oping and using expert systens, we can attenpt
to mtigate this problem

Expert systens are conputerized, advisory prograns
that attenpt to imtate the reasoning processes and
know edge of experts in solving specific problens. The
devel opers of expert systens attenpt to capture the
knowl edge held by human experts by distilling their thought
processes and anal ytical techniques into a series of rules
or heuristics applicable within a specified domain. These
rules and heuristics are then codified in a form that a
conputer can use to analyze a problem Once the expert
system is devel oped, a user can input i nformation
pertaining to a problem within the domain for which the
expert system was desi gned. The system then will generate
proposed solutions based on its rule/heuristic know edge

base.

Though a situation or process may be novel to us and
we may be content to nmmintain the status quo, experts nmay
have analyzed a simlar situation and developed a nore
effective process. Wiy not tap into this expertise and
take a closer |look at the processes we're involved in on a
daily basis? W thus ask, “Is there a better way of doing

this?” Expert systenms may well help us answer this question

1



nore effectively than could a novice working alone, and it
i s hypothesized that these solutions nmay be equal in nunber
and viability (if not better) and will be generated in |ess

time than it would take a novi ce working al one.

B. OBJECTI VES

The purpose of this thesis is to determne the
viability of wusing automated tools, such as KOPeR-lite,
when undertaki ng process reengineering projects. It also
proposes reengineering solutions for the USMC Personnel
Assi gnnment  Process, which wll be presented to the
| eadership in the Headquarter, U S. Marine Corps (HQW)
Manpower and Reserve Affairs (MRA) branch. One of the
proposed solutions may dramatically inprove process
per f or mance.

C. RESEARCH QUESTI ONS

The central theme  of this thesis is process
reengi neering, in particular the efficiency gains, process
flow inprovenents and decreased redundancy, that may be
realized through automation and other enablers of dramatic
change. Currently, the process of devel opi ng reengi neering
solutions is largely done wusing manual techniques that
demand extensive know edge and expertise. To this end, the
primary research question is: How can automated tools such
as KOPeR-Lite enable reengi neering novices to devel op good,
viable reengineering solutions? Secondary questions

i ncl ude:



. What is reengineering, and what conputer based
tools are currently available for process-
redesi gn aut omati on and support?

. How does KOPeR-lite function, and what evidence
exi sts concerning its redesign effectiveness?

. Whi ch inportant U S. Marine Corps processes offer
good potential for reengi neering?

. How can KOPeR-lite be enployed to redesign
i nportant processes in the U S. Mrine Corps?

. How can the results of this study be generalized
to other organizations and processes?

D. SCOPE OF THESI S

The scope includes review of materials on know edge-
based systens, decision support systenms, and process
reengi neering. An analysis of experinental data are then

performed to assess the effectiveness of KOPeR-lite

Finally, it draws from the results of this analysis to
apply t hese and ot her appl i cabl e t echni ques in
reengi neering the processed followed in naking USMC

Per sonnel Assi gnnent deci sions.
E. RESEARCH METHODOLOGY

The nethodol ogy used in this thesis research consists
of reviewi ng data from

. Existing materi al (i.e. books, pr of essi onal
journals, the web, etc);

. Dat a gener at ed by students t asked W th
reengi neeri ng software engi neering processes; and

. Information from HQMC and 1st Force Service
Support Goup (FSSG on the existing process for
personnel assignnents, to include: Marine Corps
directives pertaining to the personnel assignnent
process as well as information gathered via
personal interviews.



The research nethod also includes process analysis using
t he Davenport franmework and using results from anal ysis of
experimental data associated with KOPeR-lite to redesign
the U S. Marine Corps Personnel Assi gnnent  process.
Anal ysis of experimental data is acconplished through the
met hod of content analysis, and analyses of at |east two
researchers are integrated for reliability. Reengi neeri ng
is acconplished through a conbination of Davenport’s five-
step process: (1) ldentifying Processes for Innovation; (2)
| denti fying Change Levers; (3) Developing Change Levers;
(4) Understanding Existing Processes; and (5) Designing and
Prot ot ypi ng New Processes (including use of KOPeR-lite).

The dat a obt ai ned are t hen used to make
recommendations to wusefulness of KOPeR-lite in process
reengi neering and propose a reengineered solution to the

current personnel assignnment process.

In order to analyze and develop a reengineering
solution to the ~current US Marine Corps Personnel
Assi gnnent process, data are gathered on the baseline
process by reviewing pertinent orders and directives which
outline current processes as well as by interview ng
manpower per sonnel at a Myjor Subordi nate  Conmand,
specifically 1% Force Service Support Goup (FSSG aboard
Marine Corps Base Canp Pendl eton. Once this is done,
attributes of the baseline process are delineated and
enployed for KOPeR-lite analysis and process pathol ogy
i dentification. Based on KOPeR-lite's pr oposed
transformations, one or nore redesigns are devel oped and

i ncl uded. Following this, the redesign is provided to the



Assistant Chief of Staff, G1, 1% FSSG for review and

comment .

F. ORGANI ZATI ON

This thesis is organized as foll ows. Following this
i ntroduction, Chapter |l provides a brief historica
outline of process reengineering and why it is pursued.
Additionally, the Davenport framework is presented along
with a functional description of KOPeR-lite. KOPeR-lite is
used to depict processes and gain an understanding for
r edesi gn. Chapter 111 covers the experinental design,
data, analysis, results and inplications. Chapter |V
addresses the matter of reengineering the permanent change
of station (PCS) orders process for USMC officers. Chapter
V summari zes the results of research and study as well as
makes recomendati ons for process inprovenent and areas for

future research
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1. PROCESS REENG NEERI NG

A HI STORI CAL BASI S

The assenbly line, the cotton gin, the type setting
machi ne, and the typewiter: these are all exanples of
concepts or inventions which led to quantum |eap
i nprovenents, such as increased productivity, reduced
costs, and reduced | abor. Each time an invention or new
concept is devel oped, underlying processes in the domain in
which it is to be inplenmented nust be evaluated for radical
change so that the full potential of the invention or new
concept may be realized. Busi ness process reengineering
(BPR) suggests that by radically redesigning their business
processes, conpanies can achieve breakthrough inprovenents
in productivity.

B. VHY REENG NEER

Today, sone of the catalysts for change include
i ncreased conpetition, both domestic and foreign, greater
avai lability of information to custonmers about conpeting
products, a shift from manufacturing to service industries,
and the advent of new technologies. The latter has becone
arguably the biggest driver for <change over the past
decade. Conmpani es both large and snmall have nmade | arge
capital investnents in technology only to realize little if
any quantifiable inprovenents in productivity.

One cannot invest in technology and then sinply cross
one’s fingers and hope for the best. A plan nust be
formulated to ensure wunderlying business processes are
adapted to make full use of the capabilities afforded by



t echnol ogy. This includes analyzing process workflow,
removi ng non-val ue added steps, reducing process friction,
reduci ng the nunber of independent reviews or burdensone
oversight functions, increasing information flow (and
getting the right information to the right people), and

provi di ng training, anong other things.

Gven the ever-increasing pace of change in the
busi ness environnment, the question asked by businesses
should no longer be “do we need to change?” Rat her,
busi nesses need to ask “How can we best change, not only to
maintain relevance in the changing environnent, but to
realize order of nmagnitude inprovenent to develop or
mai ntai n our conpetitive advantage?”

C. DAVENPORT FRAMEWORK
Davenport (Davenport, 1993) advocates a five-step

process in the conduct of BPR, as depicted in Figure 2-1.

s N

Identifying Processes for Innovation

. 2

Identifying Change Levers

. 2

Developing Process Visions

. 2

Understanding Existing Processes

. 2

Designing and Prototyping the New Process |

Figure 2-1. A Hi gh-Level Appproach to Process | nnovation
(From Davenport, 1993, pg 200)

8



Before setting a course for change, either increnmental or
radi cal, a conpany nust first develop a clear understanding
of its current state of affairs. By following the
nmet hodol ogy he outlines, an organization wll gain a
t hor ough understanding of its existing processes, detern ne
what needs to be acconplished in order to facilitate
change, develop redesigns for pathological processes, as
well as develop a plan for inplenenting the change. A
cl ear understanding of existing processes, identification
of associ ated pathol ogies, and a decision as to whether or
not change is needed are of critical inportance to this
nmet hodol ogy.

1. | denti fying Processes for |Innovation

For our purposes, a process is defined as any
collection of activities that yield some output of value
This output could be an input to followon processes or
per haps sone good or service. The case study contained in
Appendix A, for exanple, shows the baseline software
devel opnment process conprises six fundanmental activities:
sal es, requirenents devel opnent, design, code, test, and
i ndependent test and evaluation (1V&/). In this particular
process, each activity follows the one before in a sinple
I i near manner (See Figure 2-2 above).



Adtr
(R Rgmis Design Code Test [W/ 8N
A RgmtsA | Designd | Coded, Testh [WRNA
= WP CASE RAD Sim Sim
(0% “Report ' Package ' Disk ‘Repot ' Repord
Figure 2-2. Basel i ne Process Activity Flow for the

Sof t ware Devel opnent Case Contained in Appendi x A

Davenport proposes four criteria to aide in selecting
processes for innovation:

(1) the process’s centrality to the execution of
the firm s business strategy,
(2) process health,
(3) process qualification, and
(4) manageabl e project scope. The goal of process
innovation is order of nmagnitude inprovenment in

the effectiveness or efficiency.

Unli ke increnental change, which 1is typically a
conti nuous evol ution, process innovation should be a
di screte, focused effort. By selecting a process that is
closely related to the overall business strategy (e.g. the
software devel opnent process for a conpany that creates
software solutions for its clients), the effects of the
change will be felt nore profoundly than would I|ikely be
the case if a non-core process is chosen for a innovation
initiative.

Wth regard to process health, the nore pathol ogies
exhibited by +the selected process, the greater the
potential gains one nay realize by reengineering it.

10



Wth regard to process qualification, culture of
political clinmate nust be such that innovation efforts wll
be well received. Also, a comitted sponsor of the
i nnovation efforts nust be present if there is to be any
hope for success. Last, Davenport advises that the
project’s scope be well defined to provide focus to the

i nnovati on process.

2. | denti fyi ng Change Levers

The application of information technology (IT) as a
change lever is one of Davenport’s foci, in part because of
the increasing incorporation of and reliance on IT tools in
the day-to-day activities of nobst businesses. Anot her
reason for this focus is that nobst businesses have failed
to realize the full potential of their |IT investnent.
O her change levers include training, workflow redesign,
enpl oyee enpowernent, and changes in organizational design.
By using a conbination of these tools, business nmay nore

fully realize the benefits afforded by IT.

3. Devel opi ng Process Visions

“Conmmon sense tells us that a change nust be ‘seen,’
its direction somewhat charted, before anything happens.”
(Jick, 1993, pg 75) A vision statenent provides a clear
picture of the end state desired. It provides participants
a clear sense of what they are working to achieve and hel ps
to focus their efforts. Further, “alignnment between
[corporate] strategies and processes is essential to
radi cal change in business processes.” (Davenport, 1993,
pg 117) Additionally, *“process change w thout strategy and

11



vision seldom goes beyond streamining, with a resulting
" (Davenport 1993, p

119) A vision, therefore, is necessary if there is to be

increnental reduction in tine and cost.’

any hope for achieving the results desired.

4. Under st andi ng Exi sting Processes

Until a clear understanding of the baseline process is
devel oped, changes w |l produce haphazard results. By
devel oping a firm understanding the existing process, one
can nore intelligently go about finding solutions for the
processes’ associ ated pathol ogies. Davenport articul ates
four reasons why it 1is inportant to develop a clear
understanding of existing processes: (1) understanding
exi sting processes facilitates communi cati on anong
participants in the innovation initiative; (2) in nost
conpl ex organi zations there is no way to mgrate to a new
process w t hout understanding the current one; (3)
recogni zing problens in an existing process can help ensure
that they are not repeated in the new process; and (4) an
understanding of the current process provides a neasure of

t he val ue of the proposed innovation. (Davenport, 1993)

5. Desi gning and Prototyping the New Process

For the activity of designing new processes, Davenport
states that “the design activity is largely a matter of
having a group of intelligent, creative people review the
information collected in earlier phases of the initiative
and synthesize it into a new process” and that “the success
or failure of the effort will turn on the particular people
who are gathered together.” (Davenport, 1993, pg 153)

12



I n devel opi ng new process designs, he advocates using
brai nstorm ng sessions. The goal of these sessions is
generating creative alternatives by all participants in a
non-j udgrment al at nosphere. Graphic representation of the
redesigns is recomended as it helps understand process

flows.

Following redesign generation, partici pants  nust
assess feasibility, risk, and benefits of the alternatives
in terms of overall strategy and vision. Pr ot ot ypi ng of
redesigns is “an iterative process in which the fit between
new  process structure, i nformation t echnol ogy and
organi zation is refined and re-refined.” (Davenport, 1993,
p 156) The output of this prototyping activity is the
sel ection of a redesign for inplenentation.

D. KOPER- LI TE

KOPeR-lite is a web-based version of The Know edge-
Based Organi zational Process Redesign (KOPeR) tool that was
originally inplenmented in a UN X environnent. KOPeR-lite
is an automated tool created to help BPR novices devel op
process redesign alternatives wthout the benefit of
extensive training in BPR or from the brainstormng
sessions highlighted in Davenport’'s framework. It does
this by making reconmendati ons based on its analysis of the
metrics inputted by the user for each neasure listed in
Tabl e 2-1 bel ow.
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Measur e G aph Based Definition
Process Length Nunber of nodes in |ongest path
Process Breadth Nunber of distinct paths
Process Depth Nunber of process |evels
Process Size Nunmber of nodes in process nodel
Process Feedback Nunber of cycles in graph
Paral |l el i sm Process Size divided by Length
| T Support Nunber of | T-support attributes
| T Conmmuni cati on Nurmber of | T-conmmunication attributes
| T Aut omati on Nurmber of | T-automation attributes
Or gani zat i onal Nunber of uni que agent role
Rol es attributes
Process Handoffs Nunber of interrole edges
Or gani zati ons Nunber of uni que agent org.

attributes
Val ue Chains Nurmber of unique activity Value Chain
attributes

Table 2-1. Exanpl e Process Measure (From N ssen, 2000)

Once these netrics have been entered, KOPeR-lite
carries out its two primary functions: (1) pathol ogy
di agnosis and (2) transformation matching by referencing
its know edge base. This know edge base is conposed of
t hree conponent parts: (1) process pathologies (2) redesign
transformations and (3) process nodels. (N ssen, 2000).
Pat hol ogies are identified by a series of |F-THEN rules

applied by KOPeR-lite to the user inputted process

measur enent s. Based on KOPeR-lite's analysis of the
metrics, it provides the user wth feedback identifying
process pat hol ogi es. These pathologies include those

listed in Table 2.2 bel ow
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Pat hol ogy C ass Sanpl e | nstance

Probl emati c process Sequenti al process flows
structure
Bur eaucrati c organi zati on Job specialization
Fragnented process flows Process friction
I T infrastructure Manual process
Checki ng” approach to Revi ew i nt ensi ve process
qual ity
Centralized authority Long deci si on chai ns
Under-utilized human Tr ai ni ng enphasi s
potenti al
Inhibitive | eadership Directive supervision
Centralized information Central database architecture
Deficient core conpetency Low I T expertise

Tabl e 2-2. Pat hol ogi es and Pat hol ogy Sanpl es (From

Ni ssen, 2000)

KOPeR-lite then carries out its second function: that
of transformation matching. The transformations it
proposes are drawn from its transformati on know edge base

followwng the application of another series of |F-THEN

rul es. The know edge base is populated with expertise
gl eaned from BPR literature. Sonme of the transformations
KOPeR-lite nmy propose are |isted below and address the

pat hol ogies listed in Table 2-2.

Transformati on C ass Sanpl e I nstance
Wor kf | ow reconfi guration Process delinearization
I nformati on technol ogy Shar ed dat abase system
Organi zati onal design Case nmanager
Human resource Team based conpensati on
Information availability I nf or mant agents
I nt er-organi zati onal Suppl i er - managed i nvent ory
al I i ance
Managenent & cul ture Enpl oyee stock ownership
Tabl e 2-3. Taxonony of Redesi gn Transformations (From

Ni ssen, 2000)
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E. HOW MGHT THE MLITARY BENEFIT FROM  PROCESS
REENG NEERI NG EFFORTS

There are numerous ways the mlitary could benefit
from using such a tool. Ask just about anyone in the
mlitary if they have experienced a process that they felt
was |less than efficient, and you wll alnbst assuredly
receive a long list of processes that they feel have room

for inprovenent.
Sonme exanples are |listed bel ow

(1) USMC Personnel Assignnment Process. There are
numer ous sources that a major command uses to find out who
is comng to their command. Unfortunately, there is no one
single source and the nmultiple sources have different
degrees of accuracy. By being able to nore effectively
identify inbound personnel well in advance of their
arrival, personnel sections would be able to nmake better
assignnents and offer inbound personnel with Dbetter
assistance during the sonewhat hectic permanent change of
station process. Additionally, receiving commands woul d be
able to make better plans based on projected personnel end

strengt hs.

(2) Transition to Smart Card Technol ogi es. There are
nunmerous initiatives being pursued with regard to smart
card technol ogies. Sone of the issues raised are: How wll
we collect information from various sources for personnel
nessing, billeting, arnmory, and others, and fuse themto be
carried or accessed using a single card? How will the
cards be issued and tracked? How will |ost cards be taken

out of the system and repl acenent cards issued? Failure to
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address these processes prior to inplenenting this

technol ogy could result in significant problens.

(3) The Marine Corps’ Total Force System (MCTFS)
Initiatives. One such initiative is with regard to Unit
Diary (UD) ownership. Information contained in MCTFS is
updat ed periodically based on information submtted via UD!L
Currently, only a unit’s personnel admnistration section
submits information via UD. All other sections that need to
post information to MCTFS nust subnmit the disparate source
docunents to the personnel section for processing. The
informati on contained on these source docunents is then re-
entered into the UDs proprietary format for reporting to
MCTFS. Once a UD is prepared, a hard copy is printed and
submtted to the unit’'s Personnel Oficer for review and
certification. Once certified, the UD is forwarded for
i ncorporation into MCTFS. However, MCTFS is not a real-
time system For non-pay related information, there is a
delay in preparing, certifying, and submtting UD s. Pay
related information is handled sonmewhat differently and is
only incorporated this twice each nonthly through the
update and extract process. This is a source of
inefficiency and causes problens nost often seen wth
regard to personnel pay and pronotion.

Total Force Adm nistration System (TFAS) represents a
new initiative in the realm of Marine Corps Personnel
Adm ni stration. TFAS actually is a front-end system that
is tied to MCTFS. | ndi vidual Marines wll be able to

change or request changes to certain information via the

1 Unit Diaries (UD's) contain information reported in a proprietary
format which automates the process of updating information contained in
MCTFS.
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web rather than relying on Marines working in his or her
unit’s  personnel adm nistration section. The unit
Commander (e.g. conpany or battalion commanders) wll have
the ability to enter such things as training and norning
report information directly into the system Access at
this level is referred to as second echelon access. Third
Echelon will conprise three TFAS centers |ocated at the
maj or installations. These centers will submt information
requiring expertise or oversight. Forth echelon consists
of call centers which will be available 24 hours to provide
assistance to system users. The highest echelon, fifth
echelon, is Headquarters, U S. Marine Corps (MRA).

How can TFAS best be used to increase the efficiency
of current personnel adm nistration processes? Considering
the plethora of information that nust be updated in MCTFS
on a routine basis, renoving any bottle necks and speedi ng
up the process would result in nore accurate, tinely
i nformati on being naintained and saving nunerous man-hours

of | abor.

(4) Personnel Housing Assignnent. The recent push to
privatize base housing presents a good opportunity to
review current housing managenment processes. Agai n, there
are nunerous sources that may be accessed to determ ne when
current residents will be noving and when future service
nmenbers who want to be assigned to base housing wll
arrive. How can we better nmnage and coordinate this

i nfornmati on.

(5) Repair parts/supply requisitioning process. Thi s
area has seen nunerous initiatives in recent years. From

mgrating to a nore just-in-tinme inventory type system to
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elimnating non-value added steps, inprovenents have been
made. However, it is still a problematic area where
ef ficiencies can be gained and increased effectiveness my

be realized.

These are just a few problem areas within the mlitary
that could benefit from the application of a BPR tool such
as KOPeR-lite to devel op process redesigns. The results of

i npl enmenting nore efficient, effective process may incl ude:
- Cost savings;

- Reduction in the nunber of personnel needed in the

execution of various processes;

- Increased custonmer satisfaction. (The custoner
ranges from individual service nenbers to the
nati on, from individual commands to civilian

contractors.)

G SUMVARY

The goal of BPR is to produce quantum |eap
i mprovenents in the efficiency and effectiveness in
busi ness processes. The need to conduct BPR has not
di m nished since the term was originally coined. Rat her,

the significant inprovenents in the realm of technology,
rapid inprovenent in information availability (driven
largely by advances in technology), as well as the
i npl enentation  of new technol ogies wthout changi ng
underlying processes all necessitate continued or renewed
BPR efforts.

Davenport provides us with a framework within which to

pursue BPR efforts. KOPeR-lite provides us with a tool to
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automate two know edge intensive steps in the BPR process:
(1) pathology diagnosis and (2) transformation natching.
The goal of the subsequent chapter is validate the benefit
of KOPeR-lite.
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I'11. BUSI NESS PROCESS REENG NEERI NG EXPERI MENT

A EXPERI MENTAL DESI GN

The hypothesis to be tested in the experinment is:
WIIl using KOPeR-lite result in BPR novices producing (1) a
greater nunber of redesign alternatives and (2) redesigns
that are higher in quality with regard to feasibility and
overal | inpact?

Two test groups are drawn from the pool of graduate
students attending the Naval Postgraduate School. Students
selected to participate in the experinment are screened to
ensure novice status, nmeaning they had no prior BPR
experience, and each receives a one-hour period of
instruction on re-engineering. This period of instruction
was given well in advance of the |aboratory period where
they woul d be tasked with devel oping redesigns for the case
contained in Appendix A This afforded the students the
opportunity to assimlate the information presented during
the period of instruction.

The experinment was conducted during the course of a
single, two hour long |aboratory period during which the
students are instructed to develop as many distinct
redesign alternatives as they can. Gven the tine
l[imtation, speed of redesign generation is a significant
factor in the nunber of redesigns generated per subject.
Ef f ecti veness of t he redesi gns is anot her maj or

consi derati on.

For the laboratory period, the first group is tasked
to generate redesigns wthout the use of KOPeR-lite and the
second with KOPeR-lite.
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The redesigns generated are then anal yzed based on the

following criteria:

. Nunber of redesigns generated
. Del i neari zati on of process flows
. Enabl ers:
. | nf ormati on technol ogy
. Organi zational Design (other than through
the injection of IT)
. Change in the nunber of activities
. Change in the nunber of feedback | oops
. Change in the nunber of handoffs
. Clarity of the redesign, and
. | npact

1. Nunber of Redesigns Generated

Redesigns needed to be distinct in that a reader
should be easily able to determne where one redesign
description ends and another begins. In sone cases,
redesigns are presented sinultaneously in a fashion such
that one is wunable to discern which features belong to
whi ch redesi gn. In such cases, the analyst was forced to
use his or her best judgnment to determ ne the nunber of
redesi gns generated by the experinental subject.

2. Del i neari zation

Del i neari zation nmeans that two or nore activities that
were carried out sequentially in the baseline process are
carried out simultaneously in the redesign. Activities
could be grouped together in the redesign wthout
necessarily resulting in delinearization. For exanple, the

design and test activities could be merged into a single
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“software devel opnment” cell where the coders nust still
wait for the designers’ output before they can commence
wor k. Therefore, the flow is still sequential. However,
if this “software devel opment” cell uses cyclic devel opnent
or nodular design, the designers could pass on to the
coders the design for a single nodule so that they may
commence coding while the designers continue designing
additional nodules. In this case, delinearization has been
incorporated into the redesign. A binary (yes/no, 1/0)

determ nation was nade for this criterion

3. Enabl ers

An enabler is anything that results in increased
process efficiency or effectiveness. Enablers include, but
are not limted to: information technology such as shared
dat abases, conputer networks, electronic mil (e-mil),
automated forms, video teleconference, conmput er ai ded
software engineering (CASE) tools; organizational design
enhancenents such as grouping of related activities to
facilitate information exchange and work coordination or
i nclusion of a case manager who woul d have oversight over a
group of activities; and human resource factors such as
enhanced training or other personnel support initiatives.
Each exanple of an enabler incorporated into a redesign was
counted and the overall nunber of enablers per redesign
tallied. An enabler that was used nmultiple tines within a
single redesign was only counted once. For exanple, e-nail
may be used in four activities within the redesign, however

the e-mail enabler is counted only once for that redesign.
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4. Change in the Nunber of Activities

The nunber of activities in a redesign process nay
increase or decrease from the nunber included in the
basel i ne. It is hoped that by adding or renoving an
activity, the overall efficiency and effectiveness of the
process workflow will be enhanced. For exanple, the sales
activity mght be elimnated as superfluous under the
supposition that custoners can comrunicate their software
needs to the software devel opnent conpany via tel ephone or
a website vice going through a software devel opnent
mar ket i ng agent.

5. Change in the Nunber of Feedback Loops

A feedback loop occurs any time information or a
product from one activity is provided to an activity
earlier in the process. For exanple, if the |ndependent

Verification and Validation (I1V&) activity finds a flaw or

deficiency in the software product, 1V&/ s finding nust be
sent to earlier activities (e.g., Design and/or Code) so
that the deficiencies can be addressed. Sonetines, as in

the case of mcromnagenent, excessive feedback |oops
inhibit efficiency and should be eli m nat ed.

6. Change in the Nunber of Handoffs

The nunmber of handoffs occurring in the process
wor kfl ow is dependent on the overall nunber of activities
as well as the manner in which they are carried out. An
exanpl e of how the nunber of handoffs nay be reduced while
keeping the overall nunber of activities the same is

depicted in Figure 3-1.
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Figure 3-1. Redesi gn Exanpl e Hi ghlighting a Reduction in
t he Nunber of Handoffs

In this exanple, activities B and C as well as D and E are
conbined into two integrated activities. By doing this,
t he nunber of handoffs is reduced fromfive to three.

7. Clarity of the Redesign

Essentially, this is the ease with which one is able
to discern the features of a proposed redesign. A scale
from one to three was used. The following criteria were

applied in attenpts to objectify this largely subjective

metric:

. 1 — not very clear; no redesign graphic, redesign
netrics are not included, textual description
fails to enhance a reader’'s ability to discern
what the author is trying to convey.

. 2 — clear; a redesign graphic or netrics are

provi ded, textual description provides the reader
with a good understanding of the author's
r edesi gn. Redesi gns where the author provided
both a redesign graphic and netrics but provided
a nmediocre textual description are also assigned
a value of clarity value of 2.
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. 3 — very clear; both a redesign graphic and
redesign netrics are included and the textual
description provi des t he r eader Wi th an
exceptionally clear ment al pi cture of t he
aut hor' s redesi gn.

8. | npact

A scale from one to three is used. The follow ng
criteria were applied to objectify this basical ly
subj ective category:

. 1 — infeasible or feasible but negligible inpact

. 2 — feasible and noderate gains in efficiency and
ef fectiveness of the process workflow anti ci pated

. 3 — feasible and significant gains in efficiency
and effectiveness of the process workflow
anti ci pat ed

B. ASSESSMENT PROCEDURE

The software devel opnment case contained in Appendix A
was presented to two groups of graduate students at the
Naval Postgraduate School. The redesigns produced by each
experimental subject were then analyzed based on the
criteria listed in Section A above. Two separate anal yses
were conducted: one by the author and another researcher.
Once these separate analyses were conpleted, bot h
researchers nmet to discuss their individual findings and to
generate a single, integrated anal ysis. Once the
integrated analysis was generated, several nethods of
statistical manipulation were applied to the quantitative
data. The outcone of this analysis provides the basis for
t he conclusions drawn at the end of this chapter. Appendix
B docunents individual and integrated analyses as well as
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provi di ng explanatory comrents docunenting the rationale

behind the quantitative assessnents.

C. EXPERI MENTAL RESULTS

The data contained in Appendix B were then distilled
and entered into a spreadsheet for statistical analysis.
First the independent analyses were reviewed to determ ne
interjudge reliability. Followng this, an integrated
anal ysis was conducted to determ ne whether or not KOPeR-
lite provided the BPR novices in the experinental group
wi th any quantifiable benefits.

1. Interjudge Reliability

As stated above, one of the first goals was to
identify any significant interjudge differences. Thr ee
basic netrics were used: arithmetic nean, standard
deviation, and correlation. | deally, there would be no

difference in arithnmetic nmeans or standard deviations, and
unity correlation for each variable between the two
researchers would exist. Departures from the “ideal”
results are di scussed bel ow.

a. Del i neari zati on

Del i nearization was a binary criterion. A
redesign either did or did not apply delinearization,
resulting in the assignnent of a 1 or O respectively.
Differences stem from an initial difference of opinion
about what constituted del i neari zation (note t he
particularly low correlation of 0.22415). It was decided

that a value of 1 would be assigned only for those
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redesi gns where activities were explicitly identified to be
done in parallel or where nodul ar devel opnent techniques in
conjunction wth a developnent team concept. After
reconciling these initial differences in opinion, the two
researchers attained 98.7% agreenent on delinearization

assessnent .

b. | T Enabl ers

Prior to di scussi ng their ratings, t he
correlation between the two researchers on this criterion
is 0.86 indicating that significant agreenent exists.
Foll ow ng discussions, the two researchers attained 100%
agr eenent .

C. Non-1 T Enabl ers

One judge focused exclusively on IT enablers and
failed to take into account any other enablers incorporated
in the various redesigns. Since data for this criterion
was only available from one of the two judges, no
conclusions with regard to interjudge reliability can be
dr awn. Fol lowi ng discussions to reconcile difference,

however, the two researchers attained 100% agreenent.

d. Non-val ue Added Activities Renoved

Pri or to di scussi ng their ratings, t he
correlation between the two researchers on this criterion
is 0.96 indicating that significant agreenent exists.
Fol l owi ng discussions, the two researchers attained 100%

agreenent .
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e. Change in Nunber of Hand-offs

Prior to di scussi ng their ratings, t he
correlation between the two researchers on this criterion
is 0.84 indicating that significant agreenent exists.
Fol l ow ng discussions, the two researchers attained 100%
agr eenent .

f. Carity

Significant differences existed at first between
the two judges with regard to clarity (note the sonewhat
low correlation of 0.53 between their two sets of ratings
prior to discussion). This can be explained by the
differences in techniques the two judges applied to assign
a value this criterion. One researcher established a clear
set of criteria, as outlined above, which was applied to
each redesign to determ ne what value should be assigned.
The other researcher used a sonewhat |ess systematic, nore
gualitative assessnent in the assignnment of clarity scores.
Fol l owi ng discussions to reconcile differences between the

two researchers’ scores, 100% agreenent was attai ned.

g. | npact
Prior to di scussi ng their ratings, t he

correlation between the two researchers on this criterion
is 1.0 indicating that the ratings assigned by both

researchers matched exactly.

2. | nt egrated Anal ysi s
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After reaching consensus between the two anal yses, an
integrated analysis was perforned. First, a correlation
matri x was developed to see if any pairs of criteria seened
to nove together. The results of this analysis are

contained in the table bel ow

Correlation |Redesigns|Delinearization| T enablers Non-IT non-value | change in # of |change in # of Clarity Impact
Matrix per subject| (0=N; 1=Y) enablers | added items |feedback loops| hand-offs
removed

Delinearization| ~ N/A XXX -0.094011639 0.519674637 |-0.171789602 | -0.150647456 |-0.129574841 [ 0.061349982 | 0.342864196
IT enablers N/A XXX XXX -0.045950545 | -0.276677323 | -0.164370749 |-0.315067908 | 0.067106949 | 0.501988309
non-IT N/A XXX XXX XXX 0.013144741 | -0.141064123 |-0.026438973 [ 0.242303425 | 0.511553536
enablers
non-value N/A XXX XXX XXX XXX 0.378130105 | 0.648540606 |-0.027253437 |-0.220458969
added
feedback loops|  N/A XXX XXX XXX XXX XXX 0.619683511 [-0.128009047 [-0.195219569
handoffs N/A XXX XXX XXX XXX XXX XXX -0.162987375(-0.341127616
clarity N/A XXX XXX XXX XXX XXX XXX XXX 0.395138052
impact N/A XXX XXX XXX XXX XXX XXX XXX XXX

Tabl e 3-1. Correlation Matri x.

Nunbers approaching unity would signify that the two
criteria nove together; that perhaps they are neasuring the
same thing. As can be seen in the table above, such is not
the case in this analysis. This provides evidence that the
eight criteria being |ooked at are not redundant with one
anot her.

The next step was to test the null hypothesis: “KOPeR-
lite does not provide any significant benefit to novices
devel opi ng BPR redesigns.” To test this hypothesis, the
data set was first broken down into four subsets: (1)
Wthout KOPeR Goup (with outliers), (2) Wthout KOPeR
Goup (without outliers), (3) Wth KOPeR Goup (wth
outliers), and (4) Wth KOPeR Goup (wthout outliers).
“Qutliers” refers to the subjects who anal yzed the baseline
process in a significantly different mnner than the

majority of subjects. The typical baseline analysis broke
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the process down into six activities with five handoffs and

two feedback | oops as is depicted bel ow

Adtr
o sales Rgmts " B’
A Salesh RgmtsA  + DesignA [ B,
= nil W CASE Sim
Z: * Phone *Report *Package *° ‘ Report
Fi gure 3-2. Typi cal Baseline Analysis for the Software

Devel opnent Case (see Appendi x A)

The arithmetic nean, standard deviation and confidence
intervals for each of the netrics for the tw “Wthout
KOPeR-lite” groups were then calcul ated. Confi dence
intervals were set at both 0.95 and O0.90. Next, the
arithmetic nean and standard deviation for each of the
eight criteria in the tw “Wth KOPeR groups were
cal cul at ed. These neans were then conpared to the
confidence intervals of their respective “Wthout KOPeR
sets to identify any significant differences. Were neans
for the “Wth KOPeR' subsets fell outside the confidence
intervals for the “Wthout KOPeR' subsets, we have evidence
that KOPeR does yield significant benefit to the BPR
novices in this experinental group. A textual summary of
the results is provided bel ow
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WITH Outliers
Without With KOPeR 95% 90% 70%
KOPeR confidence confidence confidence
Interval Interval Interval
# redesigns per | 2.1 1.94 . \
subject
Delinearizatio | 0.2727 0.2727
n
IT enablers 3 3.6363
Non-IT 97727 1.2424
enablers
Non-value 0.15909 -1.4545
added items
removed
Change in # of | -0.3409 -.57575
feedback loops
Change in # of | -1.8409 -2.7878
handoffs
Clarity 1.6136 1.9090
Impact 1.81818 1.9393 L
Tabl e 3-2a. Conpari son of Means
G oups.
WITHOUT Outliers
Without With KOPeR 95% 90% 70%
KOPeR confidence confidence confidence
Interval
# redesigns per | 2.06 1.93
subject . \
Delinearizatio | 0.324324 0.24137 \s
n \
IT enablers 2.97297 3.34482 |
Non-IT 1.027027 1.31034
enablers
Non-value -0.027027 -0.20689
added items
removed
Change in # of | -0.16216 -0.17241 \Q\
feedback loops \ &
Change in # of | -1.135135 -1.44827
handogffs & \\\\\\
Clarity 1.567567 1.89655
Impact 1.810810 1.86206 .
Tabl e 3-2b. Conpari son of

Qutlier” Goups

For criteria where the Wth KOPeR-1ite group produced
superior results, the appropriate cell in tables 3-2a and
3-2b are lightly shaded. For those with no significant
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di fference, the cell contains diagonal hatches and those
where the Wth KOPeR-lite group’ s performance was inferior
the cell contains cross-hatches.

D. FI NDI NGS

Based on the results summarize in Table 3-2, severa
di fferences between redesign performance of the two subject
groups (i.e., Wth and Wthout KOPeR-lite) are significant

and worthy of conment.

Looking first at the Wth-Qutliers (i.e., whole)
Group, notice the KOPeR-lite group enployed significantly
nore | T enablers (95% level) and non-IT enablers (90%
level). This KOPeR-lite group al so decreased the nunber of
handoffs significantly (95% level), and the redesign
descriptions of this group were significantly clearer (95%
| evel ). These are all considered positive results, in that
such redesigns are generally considered superior according

to contenporary re-engineering theory.

Al ternatively, notice the nunber of non-val ue-added
itens renoved as significantly lower for the KOPeR-lite
group. Since non-val ue-added itens are, by definition, not
essential for process performance, a superior redesign
woul d remove nore such itens, not |ess. Hence, the KOPeR-
l[ite group appears to perform worse than the control group
according to this criterion.

Notice the change in nunber of feedback |oops is not
significantly different between the two groups nor is the
difference in nunber of redesigns generated per subject.
Most surprising is that, despite the "superior" theoretica
redesign performance noted above, the difference in
potential inpact of redesigns developed across the two
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groups is also insignificant. Thus, although the use of
KOPeR-lite produces several differences that are considered
positive in terns of re-engineering theory, these enpirical
results suggest such theory nay require an update, for
judged redesign performance is indistinguishable between

the with- and w thout-KOPeR-1ite groups.

These results suggest that the key benefits of using
KOPeR-lite stem principally from the use of enablers and
clarity of redesign descriptions. And, al t hough the
reduction in process friction expected from decreasing
handoffs in the process should inprove performance in terns
of cycle tinme, such performance inprovenent was not judged
to be significant in terns of redesign inpact.

Results of the wthout-outliers groups are simlar,
except that many of the differences are not as significant
between the Wth- and Wthout-KOPeR-lite G oups when they
are renoved. For instance, the nunber of IT enablers and
change in the nunber of handoffs are considerably |ess
significant between these groups than between the Wth-
Qutliers Groups as noted above. However, the difference in
delinearization between the Wth- and Wthout-KOPeR-lite
Goups is marginally significant when the outliers are
removed. Consistent between the wth- and without-outliers

anal yses are differences in non-IT enablers wused and

clarity of the redesigns. Al so as above, differences in
i npact between the Wth- and Wthout-KOPeR-lite G oups are
i nsignificant. Thus, some KOPeR-driven differences in

redesign perfornmance noted above are nmitigated when
outliers are renoved, but the difference in clarity of

redesign descriptions remains promnent. These findings
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suggest inplications in terns of KOPeR-lite use as

di scussed bel ow.

Referring back to the data contained in Table 3-1,
there are sonme correlations that warrant some discussion.
For instance, the correlation between “change in nunber of
handoffs” and both “non-value added itenms renoved” and

“change in nunber of feedback |oops” are 0.65 and 0.62

respectively. Upon reflection, however, this intuitively
makes sense. I f you renove processes, the |ikelihood that
nunber of handoffs wll be reduced it pretty high.

Li kewi se, if you reduce the nunber of handoffs, there is a
reasonabl e chance that one or nore feedback |oops may be

el i m nat ed.

Additionally, the correlation between “lnpact” and
both “IT enablers” and “Non-IT enablers” are higher than
nost of the other correlations with values of 0.50 and 051
respectively. Again, this correlation seens sonmewhat
intuitive: The greater the nunber of enablers incorporated
into a process redesign the greater the inpact the redesign
can be expected to effect when inplenented.

E. SUMVARY

The findings fromthis experinment reveal ed a nunber of
anticipated results as well as surprises. W  had
anticipated KOPeR-lite wuse to pronote incorporation of
addi tional enablers into process redesigns, for the system
can augnment a person's nenory and level of redesign
experti se. For instance, where a novice in terns of
process redesign may not be aware of certain enablers
(e.g., case manager, delinearization), KOPeR-1ite can
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suggest the use of such enablers when its diagnostics inply

they are appropriate. Additionally, because KOPeR-lite
enploys a consistent, systematic approach to process
redesign (e.g., rmeasurenent, diagnosis, matching), we

anticipated that redesign descriptions would reflect sone
of this systematic consistency in terns of clarity. These
can both be viewed as positive benefits stemmng from
KOPeR-1ite use.

Al ternatively, we were quite surprised that KOPeR-lite
did not produce significant differences in terns of
potential inpact of the redesigns generated. Follow ng re-
engi neering theory, we anticipated that incorporation of
additional enablers as noted above would lead to greater
inpact in terns of performance inprovenent. Al t hough the
i npact associated with redesigns produced by the Wth-
KOPeR-lite Goups were indeed judged to be greater than
those generated by the Wthout-KOPeR-Iite G oups, we found
no significant differences in ternms of this nmeasure.

One explanation for this is the relatively snall
sanple (n = 44) enployed in the experinent. It could be
that, wth nore test subjects, the positive differences in
terms of redesign inpact would becone significant. Perhaps
a future study could test this supposition.

Anot her expl anation could be that the judges' criteria
used to score the various redesigns according to this
criterion were flawed. It could be that, despite the
judges drawing from re-engineering theory to assess the
potential inpact of various redesigns, physical processes

r edesi gned usi ng KOPeR-lite may i ndeed exhi bi t
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statistically significant performance inprovenent. But

this also remains for a future study to exam ne.

A third explanation is, KOPeR-lite lacks the kind of
strong domain knowl edge required to nmke a significant
difference in terns of novices' redesign perfornmance. Wth
t he i ncor poration of addi ti onal process nmeasur es,
di agnostic tests and redesign rules, for instance, this
system may prove to enhance redesign performance in ways
the current KOPeR-lite system cannot. Examining this
possibility wll require nodification of KOPeR-lite and
anot her experinment to assess the inpact of the nodified
system on redesi gn performance, which as above, is a matter
for a future study.

In ternms of the present research, KOPeR-lite wll be
used to take advantage of the things it does well (e.g.,

identifying enablers, reducing handoffs, clarity of
redesi gn descriptions), but the researcher will not rely
upon KOPeR-lite alone. Redesign of the Marine Corps

process is presented in the follow ng section.
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| V. THE PERSONNEL ASS|I GNMENT PROCESS | N THE USMC

A DESCRI PTI ON OF THE CURRENT PROCESS

One process that has been identified by personnel
managenent experts in the Marine Corps as problematic is
t he permanent change of station (PCS) orders process for
officers, particularly after their first tour of duty.
This problem has been articulated by not only individuals
who participate in the planning and assignnment process, but
also by the people who's Ilives and careers are nost
prom nently affected by how well (or poorly) the process is

carried out. Probl ens include nunerous databases that
capture various subsets of information where these
dat abases are loosely, if at all, integrated. As a result,

the information contained in various reports generated by
tapping into the databases does not reflect an accurate
picture of the current manning situation. Nunmer ous i ssues
pl ague officers who are due for orders. Two of the nost
common conplaints are with regard to the tineliness wth
which they are issued orders and the inability of
i ndi vidual officers to access a |list of «current and
projected billet vacancies so that they can nore precisely

articulate their desires for future assi gnnments2.

Before we can consider how and when individuals are

i ssued PCS orders, we nust first understand the Marine

Corps underlying framework for manpower managemnent. Tabl e
of organizations (T/Os) are established for all units.
T/Os are listings of all the jobs associated with a

2 The U.S. Air Force has a mechanismin place where all officers can
access a current list of available billets and comunicate directly
with the individual or departnent responsible for nmaking future
assi gnment s.
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particular comrand. Information contained on a T/O
i ncludes: T/ O nunber, billet line nunber, billet rank, and

billet description.

Each unit is then assigned a staffing priority |evel
These levels are: (1) V-unit, which are wunits that
consistently maintain a high state of readiness so that
they may deploy at a nonment’s notice, (2) priority, (3)
excepted, which include joint billets and other critical
billets, and (4) all others. V-units are staffed at 100%
of their authorized strength. Priority commands are
staffed at 95% excepted commands at 99% and all others at
80%

Anot her source of information wused in nanaging
personnel is the Marine Corps Total Force System (MCTFS)
Thi s dat abase contains personal information about each and
every Marine. I ncl uded are such itens as: nane, social
security nunber, date of birth, rank, date of rank, current
addr ess, phone nunber , record of enmer gency dat a
information, blood type; training information such as
rifle, pi stol, swim qualifications, current physi cal
fitness test (PFT) results, primary and secondary mlitary
occupational specialty codes; uniform size information for
such things as gas nmask, canouflage blouse, canouflage
trousers; and current tour information such as T/ O nunber,
[ine nunber, billet rank, billet nanme, billet MOS, and date
current tour began anong ot hers. For the purposes of this
chapter, the personal information and current t our

information will be of primary inportance.

Based on t he i nformati on cont ai ned in T/ O s,

established staffing goals, and MCTFS, a Personnel
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Management Report3 (PMR) is generated. One of the uses of

this report is to plan future personnel assignnments.

In order to determne future assignnents, t he

following are key el enents of information:

. what billets are to be staffed,

. whi ch of these billets are currently vacant, and

. when individuals are projected to rotate out of
their current assi gnment . (This can be

calcul ated by adding the appropriate tour length
to an individual’s “date current tour began”
(DCTB) entry contained in MCTFS.)

A tour of duty is generally three years in length of
assignments within the continental United States (CONUS)
and outside of the continental United States (OCONUS)
acconpanied tours, and one year for OCONUS unacconpani ed
tours. Though the process is essentially the sane
regardl ess of tour length or location, for sinplicity, THE
focus is on three year CONUS or acconpanied OCONUS tours

for the remai nder of this section.

Once an individual has spent two vyears in their
current assignment, they have fulfilled the obligated
service requirement incurred for their nost recent CONUS
PCS nove. HOMC can, therefore, begin considering them for
a future assignnent though their goal is for individuals to
serve three vyears in their current assignnment before

ordering them to report to a new command. However, since

3 The PMR is a reporting mechani sm devel oped by a gentlenan named M.
Marsh back in approximtely 1966. It reports such information as the
current personnel inventory, proper staffing inventory (which si driven
by such factors as yearly authorized strength, yearly on hand strength,
T/O allowance, and T/O staffing goal, as well as individual’'s rank,

MOS, etc.. It is connected to MCTFS only at the front- and back-ends,
but doesn’'t directly interact with MCTFS. For instance, infornmation
about a person on the PMR will not “trigger” a nove in MCTFS.
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their service obligation has been fulfilled, t hese

individuals are referred to as “novers.”

In the orders process, there are four ©primry
st akehol ders. These are the “nover,” nonitors4, as well as

t he | osi ng and gai ni ng conmands.

At about the two-year mark, the nover has the option
of comuni cati ng hi s or her fol |l ow on assi gnment
preferences to his or her respective nonitor. Future duty
preferences can be communicated to the nonitor in any

nunber of ways, to include:

. the duty preference codes listed by an individua
on their per f or mance eval uati ons (these
eventually get reported into the MCTFS);

. submitting duty preference via the website
mai ntai ned by the Manpower Managenent Oficer
Assi gnnment (MMOA) branch (a standal one database
accessible only by MVOA staff and individuals
updating their personal record);

. email or telephone comunications between the
nmoni tor and individual officer, or

. conversati ons hel d when t he noni t or and
individual officers are able to neet in person
(such as during MVMOA' s annual “road show’ where
all the nonitors visit the major installations
wth the primary intent of neeting with and
di scussing future assignments wth individuals
who are nearing the end of their current tour).

Note that only one of these nethods (the listing of

duty preference codes on one’'s performance eval uation)

4 Monitors are individuals working in the HQVC, Manpower and Reserve
Affairs, WManpower Managenent [MRA (MM] section that nanage personnel
assigned the mlitary occupational specialties (M s) they' ve been
assigned to manage. They nust match officer desires with needs of the
Corps in the short run, but also to ensure that a sufficient nunber of
officers are trained, experienced, and qualified to command and staff
the Corps in the future.
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results in an update to the information contained in MCTFS,

t he dat abase used to generate the PMR

Currently, the nover does not have access to
i nformati on about which billets are vacant or due to becone

vacant. Only the nonitor has access to this information.

Armed with a list of novers, the novers’ preferences,
and a list of current and projected billet vacancies, the
nmoni t or begins the process of identifying which individuals
will be assigned to current and upcomng billet vacancies.
The nonitor nust apply the criteria outlined in MO
P1300.8G Ch 4 in determ ning future assignnents.

. needs of the Marine Corps,
. MOS/ Bil |l et variety®,

. Avai l ability of the individual,
. Overseas control date (OCD)®,

. Seniority’, and

. | ndi vi dual preferences.

S Mnitors take care to ensure officers have the opportunity to
perform in their MO including command at the junior ranks, and in
other staff and instructor billets, as well as have the opportunity to
attend appropriate mlitary education, to ensure they are "fully
qualified." Needs of the Corps also demand officers be assigned to
recruiting, instructor, Marine Corps Security Force, Marine Corps
Recruit Depot, acquisition, joint, and Navy staff duty.

6 The Overseas Control Date (OCD, or OSCD on the Master Brief Sheet)
remains a fair way to determine an officer's place in the "queue." The
OCD rmay take precedence over other assignnent factors considered by the
nmonitor. The nonitor will deternine the nunber of overseas "fills"
required by MOS, and conpare that to officers' OCD. The older the
officer OCD, the nore likely the assignnment to an overseas tour.

7 An officer's seniority must be taken into account to |essen the
possibility they will not be pronpted out of the assignnent prior to
conpl eting the prescribed tour |ength.

8 Note that individual preference is the last criteria applied when
t he noni tor nmakes assi gnnents.

43



In addition to the criteria outlined in P1300.8G Ch 4,
the nonitor nust also take into account the follow ng
criteria outlined in MMOA's O ficer Devel opnment Handbook:

. Staffing Coal®

. Aut hori zed Strength Report (ASR)?,

. Time in geographic |ocation, and

. An officer’s availability”.

Per MMOA's O ficer Devel opnent Handbook:

9 The Staffing Goal is the "best" distribution of available Marines
to all authorized billets. Each year, a conputer Staffing Goal Model is
run to produce a prelimnary "fit" of available officers by grade and
PMOS to authorized billets. MMOA's staffing goal nodel conbines those
billets that CG MCCDC has authorized to be manned with the available
officer inventory. Monitors nanually review the nodel and nake
necessary changes.

10 The Authorized Strength Report (ASR) is a CG MZCDC (TFSD)
docunent produced sem -annually which conpletes the nmanning process.
The ASR converts the nmacro Troop List manning nunbers into the micro
level of detail. Specifically, the ASR allocates manning to wunits
(MCCs) by grade and MOS. Renenber, manning is about billets, not
peopl e. Through the manning process, the Marine Corps is "buying" xxx
nunber of billets. TFSD then deternm nes what percent of those
authorized billets are actually filled. The ASR is the |inking document
bet ween MCCDC and M&RA. The ASR is delivered to MM Division for use in
the staffing goal nmodels (the staffing process-distribute current
inventory) and MP Division for input into the GAR (the devel opnment
manpower plans process-build future inventory).

11 Three years has |long been the standard tour |ength. ALMAR 075/ 96
of 4 Mar 96, Increasing the Nunber of 4 to 5-Year geographic |ocation
tours, outlined the "standard" 3-year policy, and published the CMC s
gui dance for 4 to 5-year tours, and the analysis by the 1995 Ceneral
O ficer Synposium The consensus of the Corps' senior |eaders indicated
that an increase in the nunber of 4 tob5-year geographic location tours
woul d benefit both the Corps and the individual Mrine by increasing
unit stability, reducing famly turbul ence and reducing PCS costs. The
CMC approved the Ceneral Oficer Synposium reconmendati on and directed
that the nunber of 4 to 5-year geographic location tours be increased
whenever the needs of the Corps and individual preferences can be
accommodat ed by the longer tour. Extended tours would include extension
on station with the sane command, split tours between comands at the
sane installation, and |ow cost PCS and PCA orders between conmands in
the same geographic location. Wiile this change is a clear nove toward
an increase in tour length, it is not a guarantee that all Marines wll
serve 4 to 5 years at the same conmand or in a particular geographic
location. Officers interested in remaining in place for |onger tours of
duty should informtheir nonitor.

12 pan officer's availability will depend on prescribed tour |engths,
internal and external billet requirements, and all owabl e exceptions to
assignment policy. oviously, nonitors nust nmnimze the nunber of
assignments that require tour |ength waivers.
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Once a nmonitor has a potential officer for an
assignnment, the assignment enters an approval
process that varies with type and grade.

A conmpany grade nonitor's potential assignnent
for a warrant officer, chief warrant officer,
lieutenant, or captain is reviewed by a "center
desk” mmjor as a quality assurance check and
approval. If the assignnment requires a waiver of
policy, it is reviewed by the aviation or ground
section head (a l|lieutenant colonel), and then can
be approved by the Oficer Assignnent Branch Head
(a colonel). If the assignnment involves a nove at
2 years or |ess, the Personnel Managenent
Division Director (a mmjor general) reviews it.
If the assignment is to a joint or acquisition
billet, the Joint Oficer Mnagenent Oficer or
Acqui sition Managenent Oficer revi ews t he
assignment and provides a recomendation to the
O ficer Assignment Branch Head.

A field grade officer's assignnment is reviewed by
the Aviation or Gound Mnitor Section Head (a
| ieutenant colonel), by the aviation or ground
colonel's nonitor (a colonel), and by the Oficer

Assi gnnent Branch Head (a colonel). If the
assignment is to a joint or acquisition billet,
t he Joi nt Oficer Managenent Oficer or

Acqui sition Managenent Oficer revi ews t he
assi gnnment and provides a recomendation to the
O ficer Assignnment Branch Head. The Branch Head
makes a recommendat i on to t he Per sonnel
Managenent Division Director (a major general)

Once the assignnent proposed by the nonitor has be

approved, the nonitor then issues orders”.

Unlike with orders for enlisted services nenbers which

are issued wusing the Automated Order Witing Process

13 Orders are the authoritative document that tells the nover: (1)
when he or she is to detach from their currently command, (2) what
command he or she is to report to (3) when he or she is to report to
their future command, (4) and under what set of appropriation data the
orders are to be executed.
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Syst em( AOWPS) **, orders for officers can be issued using any
nunber of ways, to include: (1) AOANPS, (2) verbal or
tel ephonic (these are eventually backed up by witten
orders of some type), (3) e-mail, (4) FAX (5) Defense
Message Service (DWVS), (6) letter-type. O these nethods,
only the first results automatically updating the
information contained in MCTFS. For all other nmethods of
i ssuing orders, MCTFS nust be manually updated, either by
HOMC prior to the officer’s detaching date or by the

recei ving command once he or she reports in.

The potential delay 1in updating the information
contained in MCTFS poses sone problens. Until MCTES is

updated, the information contained in the PVMR will not be
accur at e. If the PMR is inaccurate, the effectiveness of
that report as a planning tool is greatly dimnished. | f

the PMR is inaccurate, the staffing goal nodel used in the
Manpower Managenent section at HQMC wll not portray an

accurate picture.

14 Three years has long been the standard tour length. ALMAR 075/ 96
of 4 Mar 96, Increasing the Nunber of 4 to 5-Year geographic |ocation
tours, outlined the "standard" 3-year policy, and published the CMC s
gui dance for 4 to 5-year tours, and the analysis by the 1995 Ceneral
O ficer Synposium The consensus of the Corps' senior |eaders indicated
that an increase in the nunber of 4 tob5-year geographic location tours
woul d benefit both the Corps and the individual Mrine by increasing
unit stability, reducing famly turbul ence and reducing PCS costs. The
CMC approved the Ceneral Oficer Synposium reconmrendation and directed
that the nunber of 4 to 5-year geographic location tours be increased
whenever the needs of the Corps and individual preferences can be
accommodat ed by the longer tour. Extended tours would include extension
on station with the sane command, split tours between commands at the
sane installation, and |ow cost PCS and PCA orders between conmands in
the sanme geographic location. Wiile this change is a clear nove toward
an increase in tour length, it is not a guarantee that all Marines wll
serve 4 to 5 years at the same conmand or in a particular geographic
location. Officers interested in remaining in place for |onger tours of
duty should inform their nonitor.Per MO P1000.8, par 1201.4, “The
Automated Orders Witing Process (AOW) .is designed to allow HQVC to
forward PCS orders data to a Marine's conmmand via MCTFS. AOMNP is the
primary nethod of issuing orders for enlisted Marines.” No such
standard exists for issuing orders to officers.
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The process discussed above can be

into the activities pictured bel ow

A process

representation

is

roughly distilled

provided below and a

t extual description follows:
B '
A
ACTIVITITES
A B B, B, B; C
0:15 | Planning Personnel/Career Orders
Management Mover and Mapping of | Order issuance
Billet Mover to Approval
2! Vacancy ID | Billet
B | A.16 | Planners Monitor Monitor | Monitor’s Monitor
- Supervisor
g:17 | +T/OdB * S/G model | «stand- * word * AWOP
= * PMR* * MMOA alone dB or | processor * DMS
=) * MCTFS stand-alone, | spreadsheet | e e-mail » word
- web-based * e-mail processor
ot duty pref dB | * word * e-mail
* word processor .
B~ processor MCTFS
= * MCTFS .
< C:18 | « PMR* * PMR * telephone * telephone |
* FAX * FAX telephone
* FAX

* The PMR is software too

namne.

that generates a report

havi ng the sane

15 "' designates the performng organization in the process (e.g.,

Sal es Depart nent,

16 w p

17 ngr
t he

process

Requi renent s Depart nent)

desi gnates the agent
Requi renent s Agent)

role in the process (e.g.,

designates the information technol ogy enployed for

(e.g.,

wor d

engi neeri ng (CASE) tool)

18 ww

desi gnates the nedi a/technol ogy enpl oyed for
t he process (e.g.

phone,

processor

report)
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Size 5 IT support 11
Length 5 IT communication 3
Handoffs 4 IT automation 0
Feedback Loops 3
Figure 4-1. Baseline Orders Process for USMC O ficers
. Activity “A": This activity includes producing

and maintaining the T/Os, running the PMR tool
to generate the PMR and determining a staffing
priority each command (e.g., V-unit, priority,
etc); essentially, all the high level activities.

Activity “B": This is where the “rubber neets
the road.” Mnitors set about determ ne who wll
be noving and when, what billets are or will need

to be filled, apply the various criteria outlined
by bot h MCO  P1300.8G and t he Oficer’s
Devel opnent Handbook, propose assignnents, and

get approval for these proposals. If the
proposal is not approved, the nonitor set about
nodi fyi ng t he pr oposal to satisfy t he
requi renents articul ated by hi s or her
supervi sor.

Activity “C': This is where the nover discovers
how wel | the process works. The nonitor
di ssem nates the orders. MCTFS is updated
(either automatically or by hand depending on the
nmet hod used to dissem nate the orders). Once the
nover receives his or her orders, if there is
some probl em Wi th t he assi gnment or
det achnment/reporting dat es, t he nover can

communicate with his or her nonitor to get the
orders nodified to better neet his or her needs.
Wth the orders issued, nover in receipt of the
orders, and MCTFS updated, the process can begin
anew.

Havi ng conpleted an analysis of the baseline process,

the netrics contained in Figure 4-1 were inputted to KOPeR-

lite.

cont ai ned

Redesi gn

The recommendations generated by KOPeR-lite are

in Appendix C Expl anations of KOPeR-lite's
Recommendations are contained in Appendix D
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Usi ng these recommendations as a point of departure, two

redesign alternatives are provided bel ow.

B. PROPOSED REDESI GN ALTERNATI VES

As it indicated in Appendix C  KOPeR-lite identifies
three areas that exhibit process pathol ogies. These are
parallelism process friction (due to a high activity to
handoff ratio), and the process friction generated by
excessi ve feedback |oops (checking and conplexity in KOPeR-

lite terms).

Wth regard to parallelism each activity is dependent
on the output of the activity preceding it. Therefore, no
recommendations are provided for process delinearization.
The focus of the redesigns proposed below, therefore, wll
be on reducing process friction and increasing |IT

aut onati on.

The focus of the first redesign is to propose changes
requiring mniml capital outlays, but still yield positive
results. A nmore “radical redesign” is proposed in the
second alternative. The costs of inplenenting sonme of the
recommendations could prove prohibitive, but the resulting
inmpact will be far greater than what could be achieved by
inplementing the recommendations made in the first

al ternative.

1. Redesign Alternative #1

One of major areas of dissatisfaction fromthe nover’s
standpoint is the small anount of influence he or she has
over their next assignnent. This is due, in part, to the

anount of information nmde available to the nover wth
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regard to current and projected billet vacancies. To solve
this problem one reconmmendation would be that information
about current and projected billet vacancies used by the
nonitors be made available to novers. This information
coul d be nmade avail able by posting it to a website. Mvers
woul d continue to comrunicate their desires using the sane

comuni cation channels present in the baseline process.

Enpowering nonitors to issue orders wthout explicit
supervi sory approval could reduce process friction.
Proposed orders could be issued to supervisors where they
would be given a certain anmount of tine to review them
During this review period, supervisors would have the
opportunity to request a nodification to the proposal.
Once the review period elapses, the nonitor would be
allowed to dissem nate the orders w thout further adieu.

O her problenms relate to the order issuance activity.
These stem from the nunerous nethods used to dissemnate
PCS orders to officers. Since only one nethod, AWOPS,
automatically updates the information contained in MCTFS,
it is recommended that orders only be issued using this
met hod. This wll result in MITES containing nore
accurate, tinely information, which will ultimately provide
pl anners with better information to use during the planning

phase of the orders process.

The figure bel ow outlines the changes proposed above:
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ACTIVITITES
A B B, B, B, C
O: | Planning Personnel/Career Orders
Management Mover and Mapping of | Order issuance
70 Billet Mover to Approval
= Vacancy ID | Billet
- A: | Planners Monitor Monitor | Monitor’s Monitor
Supervisor
- S: *T/OdB * S/G model | ¢ stand-alone | * word * AWOP
[aa)] * PMR* * web-base dB or processor .
- « MCTFS billet spreadsheet | * e-mail MCTFS
o vacancy * e-mail
listing * Word
= * word processor
H processor
< « MCTFS
C: | *PMR* * PMR * telephone * telephone | e« telephone
« FAX « FAX « FAX
* The PMR is software tool that generates a report having the sane
nane.
Size 5 IT support 11
Length 5 IT communication 3
Handoffs 4 IT automation 1
Feedback Loops 1
Fi gure 4-2. Alternative #1 Mdified PCS Oders
Process
2. Redesi gn Alternative #2
As was reconmended in the first alternative, novers
should be given access to information about current and
projected billet vacancies. This could be acconplished by
making this information available on a website. Mover s
could then input their billet preferences in an online
form A nmessage would be automatically sent to the
appropriate nonitors who could then use this information to

to a billet that
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the nover’s professional and personal needs/desires. Thi s
should result in greater satisfaction on the part of the
nover once he or she receives orders and should elimnate
the feedback 1loop between the *“orders issuance” and
“mapping of nover to billet” activities in all but

exceptional cases.

In terms of I T automation, a system could be devel oped
whereby orders are automatically issued once the supervisor
approves the PCS order proposals submtted by nonitors.
For instance, the proposal <could be forwarded to the
supervisor using a groupware application |ike LotusNotes.
Once approved, a mddl eware application could then transfer
the information contained in LotusNote to AWRPS so that
orders can be generated and MCTFS updated. This would be a
significant inprovenent over the baseline process since one
feedback loop would be elimnated and a nmanual orders
generation process would be elimnated. This would both
decrease process friction and increase process efficiency.

An alternative mnmethod for decreasing the friction

present would be to enpower the nonitors. The first
alternative still involves submtting proposed orders to
supervisors for review Perhaps a study should be

conducted to determne if this review activity offers any
added val ue. If there is no value added, the review
activity should be elimnated. This would decrease process

friction both in ternms of handoffs and feedback | oops.

Additionally, a single neans of orders dissem nation
shoul d be used. Instead of receiving orders in any of the
six methods used in the baseline process, one standard

nmet hod shoul d be adopted, such as the AWOP system The key
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point here being that the nethod used should generate
automati c system updates so that the information contained
in MCTFS is accurate (which will result in a nore accurate
PMVR) .
B
ACTIVITIES
A B B, B, C
O: Planning Personnel/Career Orders
Management Mover and Mapping of issuance
Billet Mover to Billet
Vacancy ID
. A: Planners Monitor Monitor Monitor
= S: * T/O dB * S/G model * groupware * AWOP
* PMR* * web-base application * MCTES
F= * MCTFS billet vacancy | which
=) listing and facilitates the
o) integrated orders issuance
— billet activity
preference
R input form to
ot facilitate
monitor-
= mover
< communicatio
ns
* MCTES
C: * PMR* * PMR * telephone * telephone
* FAX * FAX

* The PMR is software tool

that generates a report having the sane

name.
Size 4 IT support 7
Length 4 IT communication 3
Handoffs 3 IT automation 3
Feedback Loops 1
Fi gure 4-3. Alternative #2 Mddified PCS Orders Process

Note the elimnation of the supervisory review activity
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V.  SUWARY, CONCLUSI ONS, AND FUTURE RESEARCH

A SUMVARY

This thesis showed, through a process of statistical
anal ysis and qualitative assessnent, the viability of using
automated tools, such as KOPeR-lite, when undertaking
process reengi neering proj ects. Addi tionally,
reengi neering solutions for the permanent change of station
orders process for USMC officers were developed using a
conbi nation of the recommendations generated by KOPeR-lite
and personal insight. These redesigns wll be nade
avai l able to the | eadership in the Headquarter, U S. Marine
Corps (HQVC) Manpower and Reserve Affairs (M&RA) branch for
review and possible adaptation as this branch noves to
i npl enment the Defense Integrated MIlitary Human Resource
System (DI VHRS) . One of the proposed solutions nmay
dramatically inprove process perfornmnce.

Chapter | establishes the need for research and
outlines the questions to be answered. Chapter Il provides
a brief historical outline of process reengineering and why
it is pursued. Additionally, the Davenport framework is

presented along with a functional description of KOPeR-

lite. KOPeR-lite is used to depict processes and gain an
understanding for redesign. Chapter 11l covers the
experi ment al desi gn, dat a, anal ysi s, results and
i nplications. Chapt er IV addresses the nmatter of

reengi neering the permanent change of station (PCS) orders
process for USMC officers. It provides a description of
t he fundanental baseline process, recomendations generated

by KOPeR-lite for process redesign, as well as proposed
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process r edesi gns devel oped usi ng t he KOPeR-lite's
recommendations as a point of departure. Chapter V
provi des concl usi ons, recommendations and topics for

further research, which are presented bel ow.

B. CONCLUSI ONS

Redesi gns generated by BPR novices who use KOPeR-lite
to aide themin their reengineering efforts are superior in
terms of process enablers (IT and non-I1T), reduced process
friction through a reduction in handoffs, and redesign
clarity to those produced by novices working alone. Thi s
statenent is supported by the analysis discussed in Chapter
[T,

In light of the benefit KOPeR-lite provides, a new
process was selected for nodification; the permanent change
of station orders process for USMC officers. Thi s process
was anal yzed in nmuch the sane way as the process contai ned
in Appendi x A The netrics were inputted into KOPeR-lite
and the resulting redesign reconmendations were used as a
point of departure for the redesigns proposed in Chapter
| V. Subsequent analysis of these redesigns using KOPeR-
lite show that each of the proposed alternatives solve sone
of the pathol ogies associated with the baseline process.
Each of the alternatives has been analyzed by KOPeR-lite
and the results it its analysis are contained in Appendi X
C

C. RECOVIVENDATI ONS
| ndi vi duals who are tasked with reengi neering business

process who have little or no experience in the field of
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BPR, should consider using KOPeR-lite or a simlar tool to
assi st them The recomendations such tools generate
provi de an excellent foundation on which they can devel op

process redesigns.

Additionally, HQMC, MRA should take steps to nodify
the current processes followed for mnmanaging the officer
corps in general and the PCS orders process specifically.
The ideas that conpose the alternatives proposed in Chapter
| V shoul d be considered for incorporation when this process

i s redesigned.

D. FUTURE RESEARCH

KOPeR-lite in its current form is only designed to
assi st in reengi neering know edge- based processes.
Therefore, one area which warrants additional is to expand
the rule set enployed by KOPeR-lite so that it can provide
redesi gn recomrendations for process belonging to other

donmi ns.

A nore rigorous statistical analysis should be
conducted on the data collected from this initial

experi ment.

Addi tional experinments should be conducted which build

upon the one analyzed in Chapter 111. Fol | ow on
experiments should focus on expanding the pool of
experi ment al subj ect s. Included in this pool of

experi ment al subjects should be working professionals
outside the military. Subj ects should also represent a
broader range of educational backgrounds. By expandi ng the

pool of subjects, the results of subsequent statistical
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anal yses can be nore easily generalized to the popul ation

at | arge.

58



APPENDI X A. DR MARK' S SOFTWARE DEVELOPMENT CASE!®

This mnminicase centers around a generic software
devel opnent process, the baseline of which is described
bel ow. First a narrative description of the case is
provi ded. This is followed by a high-level process nobde
used to obtain neasurenents. The neasurenents can be used

in turn for KOPeR anal ysis.

A BASELI NE PROCESS

A major service provider has a separate organi zationa
unit that 1is responsible for the developnent of |arge
software applications. Sof tware devel opnent represents a
key sub process in support of both front- and back-office
oper at i ons, as the ability +to seamlessly integrate
marketing and sales wth order fulfillnment and product
support represents a strong selling point for the conpany.
However, custoner feedback has suggested that the process
has a nunber of shortcomngs and flaws, particularly wth
respect to the long cycle time required to prepare a
software application and the inability to report on the
status of a particular package while it is being processed.
A closer exam nation of the process flow activities should

hel p el uci date sonme of these shortcom ngs and fl aws.

The process involves three Value Stream participants:

19 This nini case was witten by Professor Mark N ssen
(http://web. nps. navy. ni | / ~neni ssen), initially for hi s El ectronic
Conmer ce course at UC Berkeley, and is now used in a nunber of graduate
courses at the Naval Post graduate School . It represents an

amal gamati on of many software devel opnent processes, as opposed to any
one particular case, wth the express purpose of pronoting class
di scussi on about process redesign. This mni case my be used for
i nstructional purposes without fee, but nust be cited in any academc
wor ks.
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1) Field Sales groups with representatives that work
to identify new custoner requirenents,

2) the software devel opnent organi zation, and

3) athird party software validati on conpany.

The software devel opnment organi zation is organized in
terms of four functional departnents, each of which is
staffed with specialists for the functional areas:

1) requirenments,
2) design,

3) coding, and
4) test.

A process representation is presented bel ow.

o,
&
| L 1 o
*
: / \ e "
Fequirements
Field Sales Design
-
i r . N
F
Test

From the figure you can observe that the process flow
is sequential, beginning with a telephone call from the
field sales representative to the requirenents nanager in
the software wunit. This functional manager wites the
custoner-requirenents information on a piece of paper and
assigns the job to a requirenments specialist from the
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depart nment. This assignnent is acconplished sinply by
placing the paper in +the specialist's in-box. The
requi renents specialist retrieves the paper from his or her
in-box, and begins to integrate the requirenents of the
potential custoner into the functionality of the firnms
exi sting software. This integration is acconplished
manual Iy, but the agent creates a requirenents docunent
using a word processing application on a standal one
conputer termnal in the specialist's office.

Once the requirenents  specialist conpletes the
requi renments docunent, he or she reviews the results wth
t he departnment manager. Upon approval, the paperwork is
then miled to the Design Departnment, where another
functional manager will assign a design specialist to work
on the job. The design specialist in turn will retrieve
the requirements docunent from an in-box and design the
software using a CASE tool on a standal one workstation in
the specialist's office. Once devel oped, the | ogical
design is reviewed with the design nanager. Upon approval
the design docunmentation is printed and mailed to the
Codi ng Depart nent, where  anot her functi onal manager
simlarly assigns the job to a coding specialist and places
t he paperwork in the appropriate in-box.

The coding specialist is responsible for inplenmenting
the software through programm ng code. A rapid application
devel opnent (RAD) tool suite is wused to develop the
software code, which tool suite resides on a desktop
workstation in the specialist's office. The code is
conpil ed and debugged, copied to disk and mailed to the
Test Departnment. As in the departnents above, a functiona
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manager in Test assigns a test specialist to execute the
software code under a nunber of various test scenarios.
When conplete, the test results are reviewed by the
functional manager and then sent along with the software
code to an independent verification and validation (IV&Y)
firm generally via overnight air service. Once received

the 1 V&V representatives verify the results of each step in
the software developnent process and validate the end
product satisfies the original requirenments outlined by the
field sales agent. The IV&V results are in turn forwarded
to Field Sales, provided the software checks-out OK

It inportant to note, at each stage of the process
some manner of quality assurance is perforned, and work
products (e.g., requirenents docunents, software designs,
conpiled code) not up to standards are returned to the
originating departnent for rework. In the case of the IV&V
step, work can be returned back to any of the four
functi onal departnments associated wth the software
devel opnent . The cycle tinme for this process is generally
bet ween one and two nonths for a relatively straightforward

sof tware i npl enentation

B. PROCESS MODEL

The baseline software devel opnent process can also be
represented in terns of a graphical nodel such as the one
bel ow. It includes the key process activities, attributes
and nmeasurenents. Specifically, the six primary activities
from above are included as nodes in this graph-based
representation--1) Sal es needs i dentification, 2)
requi renents devel opnent, 3) software design, 4) coding, 5)

test, and 6) |V&V. Each activity node is linked to its
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predecessor(s) and successor(s) through directed edges and

is defined in ternms of four attri butes shown.

-—|-:
—
—

F?Fﬂ:?!3|

Designs,
CASE
* Package °

"(O' designates the perform ng organization in the
process (e.g., Sales Departnent, Requirenents
Depart nent)

"A" designates the agent role in the process
(e.g., Sales Agent, Requirenents Agent)

" S desi gnat es t he i nformation t echnol ogy
enpl oyed for support in the process (e.g., word
processor (WP), conput er - ai ded sof tware

engi neering (CASE) tool)

"C' designates the nedial/technol ogy enployed for
communication in the process (e.g., phone,
report)

G aph-based counting rules are used to obtain

measurenments for the process. For instance, process size

(6) represents the nunber of activity nodes in the process

and process length (6) is neasured as the |ongest path
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t hrough the process. Notice the two feedback |oops in the
diagram (e.g., fromtest back to coding and from I V& back
to design. They are counted (2) as are the five handoffs
of work from agents performng in different roles (e.g.,
from the Sales Agent to the Requirenents Agent). The WP
CASE, RAD and sinulation (sin) tools are counted in the IT-

support t ot al (95), but phone- and paper - based
conmuni cati ons do not contri bute t oward t he | T-
conmmuni cati on count. These neasurenents should suffice to

provi de KOPeR i nput for measurenent-driven inference.
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APPENDI X B. EXPERI MENTAL CASE DATA

A table of explanations for assignnent of quantitative
assessnments of the students’ proposed redesigns are

provided in the foll owi ng pages.

For each redesign, three passes are nade to evaluate
the criteria laid out in chapter 111 par A The first
pass was nade by the author and is annotated in BLACK
The second pass was made by Professor N ssen and is
annotated in RED. The third and final pass represents and
integration of the two analysts’ finding and is annotated
i n BLUE. The results of this third pass are what was used
to popul ate the spreadsheet contained in par 2 bel ow
A W THOUT KOPER- LI TE

Quality
Subject # |Redesig| Delinear- enablers non-value [change in # ofichange in # off  Clarity Impact
n# ization added items | feedback hand-offs
removed loops
Subject #1 [1 :Combined [0 0 0 1: With 3 1: Design/Req
req and design creation of combo w/o IT
Reg/design enablers will
lteam, one probably result in
handoff is minimal
leliminated improvements
N: still same PLUS  |same same same same same
sequential 0D: job
lenlargement
N 0D: job 0 0 1 3 1
lenhancement
2 N l4: email, 0 0 0 3 2: IT enabled
workflow s/w comm. Between
(i.e. Lotus activities will
Notes), CASE produce
tools, noticeable
computer improvements;
network however, IT alone
ill not result in
optimal results
same same same same same same same
N l4: email, 0 0 0 3 2
orkflow s/w
(i.e. Lotus
Notes), CASE
tools,
computer
network
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3 Y 4 0 0 -1 3 3: IT enablers
(combo combine with OD
of 1&2) changes and
reduced feedback
loops will result in
significant
improvements
N same PLUS  [same same Isame same same
oy
N 4 PLUS 0 0 -1 3 3
oy
Subject #2 [1 N 2: Network, [0 0 0 2 1: Simply
email providing for
paperless
lcommunication is
Inot enough to
realize significant
improvements
Same Same Same Same Same 1:no same
diagram
N 2: Network, [0 0 0 1 1
email
2 N l4: Email, 0 0 0 2 1: Additional IT
conference |same enablers have
call, FTP, been introduced,
network but there is still no
mention of how to
change work
processes to fully
realize the
benefits the IT
enablers could
afford
Same Same inbox Same Same 1:no same
separation or
redesigns
N l4: Email, 0 0 0 1 1
conference
call, FTP,
network
Subject #3 [1 N 4: email, ftp, |0 0 0 2 1: introduction of
network, IT enablers is not
internet sufficient to bring
about significant
improvement
same Same same same same 1:no same
diagram
N l4: email, ftp, |0 0 0 1 1
network,
internet
2 N l4: Conference |0 0 0 2 1: introduction of
call, email, ftp, IT enablers and
network automating "as is"
processes are not
sufficient to bring
about significant
improvement.
Processes should
be changed to
take advantage of
the full potential of
IT enablers
same same Inbox same lsame 1:no same
separation of
redesigns
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N l4: Conference |0 0 0 1 1
call, email, ftp,
network
Subject #4 [1 N 3: network, [0 0 0 2 1: IT alone w/ no
email, matching process
orkflow s/w changes
same Same |same same same same: same
diagrams and
spe buy
unclear
N 3: network, [0 0 0 2 1
email,
workflow s/w
2 Y: create 3: network, [0 -3: from 5to 2 |-6: from 9to 3 |2 3: IT enablers are
requirements,  lemail, combined with
Design, Code, [workflow s/w. OD and process
Testteamw/  [Enablers from changes to
[team manager [redesign #1 increase
included based efficiency
on his
comment, “If
e assume
hat the earlier
suggested
infrastructure
are in place...”
N; still same PLUS  [same same lsame same same
sequential OD: case team
N 3: network, [0 -3 -6 2 3
email,
workflow s/w
OD: case team
3 N: but includes |0: no comment(0 0:sameas  |[3:from9to 6 |2 2: IT enablers and
creation ofa  [about enablers baseline w/ 5 case manager are
case mgr is made used but no
mention of
process changes.
IThe case
manager will
increase
awareness of
here things are
in the
development
process. Without
the case
manager, | would
have assigned a
"1" for impact.
same same PLUS  [same same same same same
OD: case mgr
N OD: case mgr [0 0 -3 2 2
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Subject #5 [1 :Combined  |7: Web-DBMS,[1: elimination [-2: 2 to 0; with |-4: from5to 1 2 3: significant use
Design, code, [Intranet, DSS [of Req via use [integrated of IT enablers and
est team ffor req rpts, faDSSto  [team, no need ‘ormation of an

Design/Test/C [ouild a “req  [for explicit integrated
ode application|rpt”. Could listjfeedback loops| development
(i.e. from 2" as # of eam under one
Oracle), group [NVA manager
are, ES for  |eliminated as promises
simulation,  |he comments significant
FTP bout the process
lelimination of improvements
V&V with the
use of an ES
0 “perform
|:ximulation
esting.”, but
then includes
V&V in the
tabular
idepiction of
the redesign,
N; still same PLUS  [same same lsame same: same
sequential OD: case mgr diagram, sep,
but unclear
N 7: Web-DBMS, -1 -2 -4 2 3
Intranet, DSS
ffor req rpts,
Design/Test/C
ode application
(i.e. from
Oracle), group
are, ES for
simulation,
FTP
OD: case mgr
2 IY: Codeand  |6: DBMS, 1: elimination |0: 2 feedback [-3: from 5to 2 [2 2: ample IT
[test combined  |DSS, Intranet, |of Req via use floops are (Sales to Dev lenablers and
under one ES, Design/ [ofaDSSto [retained mgr and Dev lcombination of
functional mgr [Code/Test  |puilda‘req  [though they  [Mgr to IV&V) Design/Code
S/W app (i.e. |rpt". are different under one mgr w/
oracle), group han those activities being
ware included in the carried out in
baseline parallel
design:
feedback V&V
to Dev Mgr
and from Dev
Mgr to Sales
same same 777 same -1:5>2 same same
Y 6 IT; Onon IT (1 0 -3 2 2
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Subject #6 [1 Y: Combined [0 0 -1: Feedback [-2: From 5 to 3|1 1: parallel
Design/Code loops are not processes without
and Test/IV&V explicitly IT enablers to

depicted or speed things up
addressed, so ith result in
| interpreted minimal process
he increased efficiency/effectiv
parallelism in leness gains
opt 1 as only
reducing
feedback loops
by 1 as the
Design/Code
and
Test/Validate
ffunctions will
have a
feedback loop.
Inopt 3, a
case manager
is used, which
implies more
or less
continuous
feedback.
N: stsill OD: case mgr [same same |same same: same
sequential diagram
(reading workds, doesn’t
no obse4ving a match
digraph) description
no
separation of
redesigns
Y OD: case mgr |0 -1 -2 1 1
2 ?: not 3: Network, [0 -2: no ?: not 1 1: IT enablers
addressed in  [email, feedback loopsjaddressed in ithout other
this redesign  |database depicted i [this redesign supporting
redesign (from changes will
2 to 0) result in minimal
improvements
N Same |same 0: 2->2 0 same same
N 3T;0nonIT |0 -2 0 1 1
3 ?: not 0 0 -2: no ?: not 1 1: introduction of
addressed in feedback loopsjaddressed in product manager
this redesign; depicted i [this redesign a good initial step
mention of a redesign (from to increase overall
project mgr, but 2 to 0) ork flow
details not analysis, but no
discussed changes in IT
levanlers or work
flow will result in
little change and
nayb ht e
perception of
micromanagemen
)
N 0D: PM 1; PM ? -1:2>1 (PM) [0 same same
OD: team
MC: culture
0 IT; 3nonIT [0 -3 0 1 1
Subject #7 |1 3: distributed |0 0 -1 2 1: IT with no other
databases, lenablers and no
CASE tool change in
processes will
result in minimal
improvements
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[same

Y: reqs same PLUS same 0 1:no same
\WF: delin diagram
3:IT; 1non IT |0 0 0 1 1
2 : combine 0 0 -1: from2to 1 [2:from5t0 3 |2 1: Merging
Req/Design and with the activities with no
Code/Test lcombination of introduction of IT
Code/Test or non-IT
enablers will
produce little
more than a
lcosmetic change
N: no mention of{|T: email |same 0: 2->2 0:5->5 1:no same
delin IT: network separation of
No statement redesigns
that trans or
cumulative
N 2 IT; O non-IT [0 0 0 1 1
3 N 2 : email, FTP [0 0 0 2 1
same same -1: regs same -1:5>4 1: diagram  [same
but unclear
N 21T, 0non IT 1 0 0 1 1
Subject #8 [1 Y: Reg/Design [3 ; email, 0 1: addition of |0: though 2 3: Integration of IT|
activities internet, FTP customer Req/Design and non-IT
combined feedback loop |combined, lenablers, change
laddition of in processes, and
customer in elimination of
the model physical
offsets the separation of
handoff activities together
reduction [promise to
increase
information
lexchange, reduce
friction, and
[facilitate more
rapid S/W
development
efforts
N: still same PLUS  [same +2: 2>4 |[same same: same
sequential WF: add diagram,
customer separation,
OD: combine but unclear
depts
N 31T; 2nonIT [0 2 0 2 3
2 Y: Reg/Design 4 ; email, 0 9: This 0: (sameas [2 2: Though the KB
activities internet, FTP, increase is duejabove) may eventually
combined organizational to the prove as effective,
Knowledge- incorporation | believe there is a
Based system of an ot to be said for
automated [face to face
knowledge interaction in a
base into "creative”
hich each lendeavor like S/W|
activity is development
linked
Same same PLUS  |same +4 +3:5>8 same: same
WF: add diagram,
customer separation
OD: combine
depts
N 41T, 2non T [0 2 0 2 2
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Subject #9 [1 N 2: distributed |0 0 0 2 1: 1T w/ no
database, process change
network

Same same PLUS  |same same same 1:no same
IT: CASE diagram, sep
N 2T 0 0 0 1 1
2 Y: Combine 0 0 -1: from 2to 1 |-2: from5t0 3 |2 1: Integration of
Reg/Design ith merger of activities with no
activities and Code/Test change to old
Code/Test activities ays of doing
activities business or use of
any enablers
N OD: combine 4{same same |same 1 same
depts
OIT; 1nonIT [0 -1 -2 1 1
3 1: emalil 0 0 0 2 1: simply
automating a
single step
ithout looks for
other ways to
benefit from IT
enablers limits
impact
Same Same reqs Same Same 1 same
N 11T;0non IT |0 0 0 1 1
Subject #10[1 N: however, she [8: email, -2: elimination (1: addition of |-2: from 510 3 [1 3: Though |
proposes using (database, of Code customer w/ elimination believe some of
a case manager |LAN, workflow [activity with  [feedback loop |of Code and her assumptions
to reduce friction[S/W, DSS for |use of Visible V&V activities to be flawed (i.e.
between employee Analyst to Coding can be
activities and  [selection, lgenerate code entirely through
maintain project finternet, RAD [automatically, automation), her
status to capture regsjand the extensive use of
awareness land generate  [elimination of IT and non IT
S/W prototype, V&V in “phase lenablers, case
Lotus Notes  [2” of her manager, and
redesign process changes
to capitalize on
benefits afforded
by IT enablers
promise
significant
improvement
:salesand  [same PLUS: |same same 0:5>5 same: same
cust IT: web diagram, but
OD: case mgr unclear
IT: visible
analysts
N 10 1T; 1 non IT -2 1 -2 1 3
Subject #11[1 : combine 2: centralized |0 2: from51t0 7 -F1:from5t0 4 |2 2: combining
Code/Test database, feedback with integration Design/Code
activities; Test  [lemail between all  fof Code/Test activities into an
and [V&V done activities and integrated team
simultaneously; case manager and havin
use of case mgr will be gTest/IV&V done
required. simultaneously in
conjunction with
the use of a case
manager coupled
ith IT enablers
such as email and
shared databases
promise
significant
improvements
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same [Same PLUS 3:[same same [same same same
797
2 1T; 3noniT |0 2 -1 2 2
2 Y: combine 2: centralized |0 1:from5t0 6 -[-2: from5t0 3 2 3: a further
sales/reqs, database, feedback with integration lenhancement of
Code/Test, and |email between all  |of Code/Test his first redesign
Testand IV&V activities and  [and Sales/Req hich results in
done case manager less friction and
simultaneously ill be additional job
required. lenrichment
same Same PLUS 3:|same same same same same
727
21T;3non T |0 1 -2 2 3
Subject #12|1 N 3: LAN, 0 Unable to Unable to 1 1: Use of IT
database, determine from|determine from enablers alone
lemail analysis lanalysis ill not produce
the process
improvements
sought
same same lsame 0 0 same same
n 3 0 0 0 0 1
2 IY: Combine 2: LAN,VTC |0 Unable to Unable to 1 1: minimal use of
Reg/Design determine from|determine from IT enablers and
activities and analysis lanalysis lack of process
Code/Test change beyond
actiivities just combining
activities, limits
the impact of this
redesign
same Same PLUS  [same -1 -1 same same
277
No 2 1T; 1nonIT [0 -1 -1 1 1
Subject #13[1 Y: states 4: CASE and [0 0: he depicts a[-2: from 5-3 |2 2: Use of IT
"combine WP for Sales, reduction from [with lenablers along
requirements  Jemail, S/W to 2 to 1, but he  [combination of ith work flow
and design" and |convert CASE eliminates the [Sales/Req/Des redesign (i.e
then depicts developed Req feedback loop [ign activities integrating
Sales using a [Docinto a between IV&V Req/Design)
CASE to design and and design promises
develop the coding doc Wwhich doesn’t moderate
Regs, so it . make sense as improvements
appears as ithout this
though he's feedback loop,
actually {the "final rpt"
combined IV&Vdevelops
Sales/Reg/Desi ould not be
gn returned to the
S/W dev
company
N: still same PLUS  [same same lsame same: same
sequential OD: combine diagram, sep
depts of redeisngs,
but unclear
N MIT; 1nonIT |0 0 -2 2 2
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2 : same as 1: intranet 0 0: see -2: from5t0 3 2 2: Same as above
redesign #1 plus comments in  [with but Test/IV&Y
making redesign #1  [combination of done in parallet
est/IV&V Sales/Req/Des and use of
parallel ign.  Design internet to post
processes has to had off documents.

Itao both IV&V Offers some
nd Testing so additional gains
no further over the first
reduction in redesign, but not
handoffs is significant enough
realized with to warrant a "3" in
this change. my mind
Y: Test/IV&V  [same PLUS |same same same same same
IWF: delin
11T;1nonIT |0 0 -2 2 2
Subject #141 :combined  [3: computer |0 4:from2t06 :from5t04 |2 3: attention given
Sales/Req network, ith inclusion  with to reworking
activities and  [central of Case icombination of processes to take
make Salea  |database, Manager Sales/Req full advantage of
Case Manager [CASE tool on organizational
net that spts all redesign and
phases of the incorporation of IT
D/W devel lenablers along
process ith the use of a
case manager
promises
significant impact
Y: design/code [same PLUS |same -2: 250 |[same same: same
OD: case mgr diagram, but
OD: combine unclear
sales/reqs
N 31T; 2nonIT [0 4 -1 2 3
Subject #15[1 N: but does 1: electronic [0 3: from2to 5 |2:from5to 7 |1 2: use of case
include a Case [forwarding of ith inclusion |Sales to CM, manager and
Manager S/W by phase of Case Mgr  [CM to Req, reorganizing
to IV&V by feedback loops|Req to Design, Reg/Design/Code
case Mgr between CM  |Design to Test facilitate
and each Code, Code to communication
development [Test, Test to and information
activity as well [CM, CM to sharing. 1T
as a feedback [IV&V; he lenablers are also
loop from IV&V|shows only 3 used to reduce
to the CM handoffs, but | friction and
must be believe his increase the Case
present, nalysis to be Mgr's situational
hough he inaccurate. awareness.
graphically Phased
depicts only a development
single should also limit
‘eedback loop the amount of
rom V&V to rework.
he CM
Same same PLUS |1 (added case|Same Same 2: diagram, [same
OD: case mgr |mgr step) separation,
unclear
N 11T;1nonIT |0 3 2 1 2
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2 N 2: email, 0 2: from 2 to 4 LZ: from5to 3 |1 2: Shared
central ith inclusion [as Design, database will
database of central Code, Test, reduce friction,

database V&V activities increase
hich must be will no longer information
referenced by |explicitly sharing, and has
each activity  [forward the potential to
ffor changes or |deliverables, reduce rework
feedback from [out will rather ith IV&V being
V&V post them to more involved
the central ffrom the
database beginning, but
lack of other
process
modification (i.e.
activity
integration,
inclusion of case
manager) limits
the potential
impact
Same Same Same 3:2>5 Same 2: diagram, [same
separation,
unclear
2T, 0nonIT [0 2 -2 1 2
Subject #16|1 4: Network, [0 0: he 2:from2to4 [1 3: Redesign
CASE used recommends  (with inclusion makes adequate
network wide, using a spiral  of networked use of IT enablers
Groupware for development |CASE tool and develops
info sharing, cycle and which will need some workflow
matrix developing  [to be modifications
database modules w/  [referenced by such as adopting
leach iteration feach activity a spiral
of the cycle  [for change and development
vice designing, [updates cycle and an IPT-
coding, test type concept
and doing
V&V on an
entire
application
Y: same PLUS  [same same 2: 5>7 same same
design/code/test|WF: delin
IWF: spiral dev
OD: mgmt
fteam
Y 4IT; 2non IT |0 0 2 1 3
Subject #17[1 (parallelism in [5: email, 1? (coding -4 (6 total -5 (9 total 2 (OK, but  [3: Changes from
the software-  [intranet, replaced by  |reduced to 2) [reduced to 4, [somewhat aterfall to
development  |internet, code xcludes difficult to  |evolutionary
activity) application  |generator?) - Eandoffs ftrace development
generator, this may just ssociated  [redesigns to [process using IT
CASE tool be with lenablers)  |enablers and an
lautomation feedback/rewo integrated S/W
0 rk) development
group. Also
plans for code
reuse
Same same PLUS [0 -3: 5>2 -8: 17>9 same same
WF:
evolutionary
dev
WF: code
reuse
Y 51T; 2non IT [0 -4 -5 2 3
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2 Y (parallelism in [5: email, 1? (coding |4 (6 total 5 (9 total 2 (OK, but  [3: negligible
the software-  [intranet, replaced by  Jreduced to 2) [reduced to 4, [somewhat [improvement over
development  [internet, code same xcludes difficult to Iﬁrst redesign (this
activity) application enerator?) - handoffs race is an
generator, his may just ssociated  [redesigns to fenhancement of
CASE tool be with enablers)  the first redesign)
utomation feedback/rewo [same
rk)
[same
Same same PLUS  |same: IV&V  [Same Same Same same
WF: leliminated
evolutionary
dev
\WF: code
reuse
Y 51T; 3non IT 1 -4 -5 2 3
Subject #18|1 : Sales/Reqs  [2: emall, 0 0: no change [-3:from5t02 |2 2: Makes use of
activities [trouble ticket with merging modular
combined as as [S/W lof Sales/Req development
Design/Code/Te land practices,
st Design/Code/T integrated
lest activites development
activities, and
adequate IT
lenablers to
acilitate
communication
and S/W
development.
Lacks use of a
case manager to
maintain
oversight, though
Sales is now able
to track S/W
through process
Same same PLUS  [Same Same 0 same:no  [same
IWE: delin diagram
Y 21T, 1non T [0 0 -3 2 2
2 :Sales/Req  [2: email, 0 -1: with -2: from51t0 3 |2 2: limited use of
activities |troub|e ticket [combination of jwith combining IT enablers and
combined as arefsoftware, Test/IV&V only|of Sales/Req limited process
Test/IV&V feedback from [activities and change to take
I(his combined Eest/lv&v advantage of
activity to ctivities enablers, though
Design would gains are made
remain by having
Test/IV&V done in
arallel.
Same same PLUS  [Same Same 0 same:no  [same
OD: delin diagram
Y 21T, 1non T [0 -1 -2 2 2
3 0 -1: elimination |-1: w/ -1:from5to 4 2 1: IV&V activity is
lof internal Testfelimination of |with eliminated but no
ctivity and  finternal Test  |elimination of mention of any
utsource all  factivity, only |internal Test other IT or non-IT
esting to feedback from [activity lenablers or other
xternal IV&V [IV&V to orkflow
ctivity Design would changes/enhance
remain ments
Same outsource Same Same Same Same same
N 0 IT; 1non IT 1 -1 -1 2 1
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Subject #19|1 Y: combine 7: network 0 -1:from2to 1 [3:from5t02 |2 3: extensive use
Req/Design/Cod|(wire or ith the with creation of| of IT enablers,
e/Test by using |wireless), creation of  [IPTs ‘ormation of
IPTs CASE tools, IPT's. integrated

central Feedback from development
database, V&V and eam (i.e. ITP)
RAD, JAD, Sales ith manager
shared oversight
resource files,
personal
computers
N: still same PLUX  [same same same 1 same
sequential OD: IPT
N 71T; 1nonIT |0 -1 -3 2 3

Subject #20[1 Y: creation of  [5: Internet, |0 -2: from 3 to 1 |-10: from 18 to |1 2: Good
IPTs composed [intranet, 8 integration of IT
of network tools lenablers and
Req/Design/Cod((i.e. email), implementation of
e/Test activity  [high and low case manager
specialists level CASE concept, but no

tools (i.e discussion of
Oracle) changing
underlying
processes to take
better advantage
of IT enablers
N same PLUS  |same 0: 1->1 4: 5>1 2: diagram, [same
OD: case mgr separation,
unclear
N 50 -2 -10 1 2
IT; 1 noN IT
2 :creation of  [5: internet (for |1: eliminate  |-2: from 3to 1 {11: from 18 to [1 2: Pretty much the|
IPTs composed [customer sales rep 7 with same as redesign
of requests), lelimination of #1 but elimates
Req/Design/Codfintranet, |sales activity an activities and
e/Test activity  |network tools makes more use
specialists (i.e. email), of intranet. ~ Still
high and low not significant
level CASE lenough to rate a 3|
tools (i.e
Oracle)
N same PLUS [0 0 -1:5>4 2: diagram, [same
IT: loan separation,
processing siw unclear
IT: network
OD: dombine
sales/credit
N 5IT:Onon T (0 -1 11 1 2
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Subject #211 N 3: personal |0 3: from2to 5 [0: handoffs |2 1: Moderate use
computers, ith creation ofremain the of IT enablers but
lemail, network case mgr and [same. excessive

‘eedback to hough he reliance on case
he CM by epicts an orker increases
leach activity [additional friction and |
internal to the |handoff believe may
S/W between sales actually result in
Development fand the CM in development
division his graphic slowing
representation,
in my textual
escription of
his redesign,
he states that
he CM tracks
nd the
divisions hand
off to one
lanother
same: still same PLUS |04 mgrs 0 -39->6 3: diagram, [same
sequential OD: separation
lempowerment
N 31T; 1noN IT ¢4 0 -3 2 1
2 :creationof  |3: personal |0 0: remains at 2-2: from 5t0 3 |2 2: Moderate use
development  [computers, of IT enablers and
[teams lemail, network development of
(Reg/Design/Co Design Teams
de/Test) promises
increased
interaction
between activities
thereby reducing
friction
N: still same PLUS  [4: mgrs -3: 5>2 -6:9>3 3: diagram, [same
sequential OD: design separation
fteam
N 31T, 1nonIT @ -3 -6 3 2
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B. W TH KOPER- LI TE
Subject # | Redesign [Delinearization |enablers non-value added [change in # of  |change in# of  [Clarity Impact
# items removed [feedback loops  |hand-offs
Subject |1 N 4: DBMS, email, [0 -1: elimination of [0: remains 3 1: minimal use of
22 LAN, WAN feedback unchanged from IT enablers, no
between internal [baseline process org change
Test and Code
activities
same same PLUS manger review? [same same same same
OD: 1 mgr
OD:
lempowerment
4IT:2:nonIT |0 -1 0 3 1
2 LAN, case 0 0: unchanged  [0: unchanged  [1: diagram does [1: minimal use of
manager (not addressed inf(not addressed infnot depict case [IT enablers; case
redesign) redesign) manager manager
involvement or  finserted, but roll
feedback loops. [not described;
Metrics are not  [process changes
provided for the [not discussed
second redesign
same Same 1 same same |same same
n 1 1 0 0 0 1
Subject |1 Y: use of 8: email, EDI via |0 -1:from2to1  [2:from5t03 [2 3: extensive use
#23 Design/Code/T fonline customer ith the of IT enabler,
est teams, use [request form, elimination of organizational
of Case shared database, feedback design altered
Manager lexperty system between Code land discussion off
ffor requirements and Test work process
integration, activities in light changes
network, LAN, of the new highlighted,
PN, use of "team"” concept inclusion of case
internet manager and
development
team concept
N: still same manger review? [same same 2: diagram, same
sequential unclear
N 8IT:Onon-IT [0 -1 -2 2 3
Subject |1 Y:integrated 4 : LAN, shared |0 -4:from5to1  [3:from5to2 [2 3: significant use
24 req/design/cod ffiles, email, ith creation of |with creation of of IT and non-IT
e/testteam  jautomated integrated integrated enablers, case
requirements development  [development mgr, devel team,
generation tool fteam [team steps to reduce
ffriction, facilitate
comms
N: still Same same same Isame 1: hard to follow [same
sequential
N 4IT:OnonIT |0 -4 -3 2 3
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Subject Y: case 0 0 0 -4: from 5 to 1 :statesthat  [1: use of case
#25 manager for all ith case manager [manager will
but IV&V incorporation of |will reduce decrease friction
activities case manager  [number of but will not
handoffs, but |  [facilitate speed
on't see that as |of
being the case... [communications
increases in light of no IT
ituational lenablers for
wareness but  jcomm
info must still go
from one activity
o the next be it
I‘l;etween
ctivities or via
the case
manager
N: still OD: case 0 0 4 3: cleartome  [same
sequential manager
N 0IT:1nonIT [0 0 -4 3 1
: case l4: internet, 0 0 4:from5to1  [2:statesthat  [2:use of IT
manager for all [intranet, shared ith case manager fenablers in
but IV&V database, LAN incorporation of |will reduce lconjunction with
activities case manager  [number of case manager
handoffs, but | [concept,
don't see that as |however, this
being the case... [redesigh seems
increases to imply business
ituational is done the same
wareness but  |basic way even
info must still go though some
from one activity [steps are now
othe nextbe it |[digitized.
I‘t;etween
ctivities or via
the case
manager
N: still Same PLUS 0 0 -4 3 same
sequential OD: case
manager
N “IT:1nonIT [0 0 -4 3 2
: case l4: internet, 0 0 L4:from5to 1 [2:statesthat  [3: extensive use
manager for all [intranet, shared ith case manager  [of IT and non-IT
but V&Y database, LAN incorporation of  (will reduce enablers, case
activities plus case manager  [number of manager,
creation of handoffs, but | |development
Reg/Design/Co don't see that as [teams, work flow
de team being the case... [redesign
increases
situational
lawareness but
info must still go
from one activity
o the next be it
I‘t;etween
ctivities or via
the case
manager
N: still Same PLUS 0 0 0:5t0 5 3 same
sequential OD: Case
: manager
Rqts/Design/C |WF: delin
ode OD:
lempowerment
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Y 4IT:3nonIT |0 0 3 3 3
Subject 6: server-based |-7: elimination of |0: remain same |-9: From 22to  |1: analysis not at|2: moderate use
[#26 network, FTP,  ['mail" process [as baseline 13; reduction  [activity-level"  |of IT enablers to
internet, Ifccounts for 5 of mainly from but rather at decrease comm.
webpage, email, [these eliminated elimination of  [process level.  [Delays, no work
lexpert system  [processes forwarding outputHe shows an  [flow or process
to follow-on increase in changes to
activity via snail |enablers from 10 [compliment IT
mail. Some 024 where|l  [enablers.
handoffs lonly show an
considered increase of 6. |
frictionless since |did not count
accomplished  [each instance;
electronically  [each "tool" was
counted once.
Graphic
depiction does
not clearly show
efficiency gains
N 4: server-based [23->7? 0 -6: 20>14 2: diagram, same
network, FTP, ,, |separate, but
lemail, task unclear
lassignment
system
N 61T:0nonIT |7 0 -9 2 2
N 6: server-based |10: elimination [3:from8to5 |16: from 22 to 6;[1: analysis not at[3: : change in
network, FTP,  |of mail reduction mainly [‘activity-level"  work processes,
internet, processes plus ffrom elimination |but rather at activity
ebpage, email, jautomation of of forwarding  [process level.  fautomation (i.e.
lexpert system  [code generation output to follow- |He showsan  [code
account for these on activity via  [increase in generation),
snail mail. lenablers from 10 [further reduction
Increase in lto 24 where | in handoffs
number of only show an
handoffs increase of 6. |
considered did not count
frictionless since |each instance;
accomplished  feach "tool" was
electronically  [counted once.
Graphic
depiction does
not clearly show
efficiency gains
N 6: server-based |10 -4 (8>4) 11 (20>9) 2: diagram, same
network, FTP, |separate, but
internet, email, unclear
lexpert system,
code generator
N 71T:0nonIT 10 -4 -16 2 3
Subject IY: combined  [5: Group ware, |-12: elimination |-4:from7to 3; [12: from 17 to 5;(1: by analyzing [2: moderate use
27 Sales/Require [workflow system, |of 13 processes [some feedback [this results | the base line of It and non IT
ments lexpert system, [and the addition [loops resulted  [large part doto |processes ata |enablers (case
consolidated allland implied are  |of one new one.. Ifrom his analysis |his consolidation ffiner degree of ~ |manager)
the various  [internet/intranet |the "customer  fand breaking  |of all the various [granularity, he
processes advocate." down activities  [processes rtificially inflates
performed by Requirements  into their performed by [the resulting
individual process is component individual fficiencies of his
"organizations” greatly processes. "'organizations"  [redesigns. Also,
into single streamlined and into single because of this,
activities. snail mailing of activities. it is more difficult
outputs to follow- 0 compare his
on activities work to
eliminated with icomparable
incorporation of redesigned by
additional IT other students.
lautomation




Y: B&C 4: Group ware, [12:19->7 -4 -12: 16>4 2: diagram, sep, [same
lexpert system, unclear
and implied are
internet/intranet
OD: customer
ladvocate
51T, 1nonIT (12 -4 -12 2 2
Y: 5: Group ware, [-13: elimination |-6: from 7 to 1;  |13: from 17 to 4;|1: by analyzing |3: moderate use
Development  (workflow system, of 15 processes |however he again this results the base line  [of IT enablers
of lexpert system, [and the addition |doesn't consider |l large part do to [processes ata |coupled with
Design/Code/T jand implied are  fof two new [the feedback thathis consolidation ffiner degree of ~ |non-it enablers
est teams internet/intranet [ones.. the must happen  [of all the various [granularity, he  [like customer
) "customer ith the inclusion [processes rtificially inflates jadvocates and
advocate” and |of a "customer [performed by  [the resulting development
"form new advocate” (aka  [individual fficiencies of histeams expected
product team."  [case manager). [‘organizations" [redesigns. Also,[to yield
Requirements into single because of this, [significant
process is activities as well it is more difficult [mprovements
greatly as the creation offto compare his
streamlined and the combined ork to
snail mailing of Design/Code/Tes|comparable
outputs to follow- it team. redesigned by
on activities lother students.
eliminated with
incorporation of
additional IT-
lautomation
:B&C l4: Group ware, |13 -6 -13: 1623 2: same same
lexpert system,
land implied are
internet/intranet
OD: customer
advocate
OD: eliminate
depts. (case
team
Y 51T:2non T 13 -6 13 2 3
Subject Y inclusion of [1: email 0 -1:from2to1  [3:from5t02 [2 2: minimal use of
#28 case manager IT enablers,
concept and lgood use of non-
lcombination of IT enablers such
Reg/Design/Te as case mgr and
st/Code into a development
|fsingle activity teams
alling under
the case
manager
N: sequential  [1: email 0 -1: 2>1 -3: from5 >2  [3: diagram, same
OD: Case mgr |separate
N 11TL1nonIT [0 -1 -3 |3 2
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N 3: LAN, email, [0 8: From2t0 10; 4:From5t09 [1: depicting the [2: moderate use
FTP resulting from all LAN as an of IT and other
activities "activity" made |enablers but little
providing the graphical attention paid to
feedback to the depiction of his [changing
LAN |second redesign |underlying work
unclear. processes
Additionally,
none of the
KOPeR output
lon the redesigns
as provided so
those could not
be referenced to
try and decipher
hat he was
ttempting to
chieve.
N 3: LAN, email, |0 3:2->5 i4: From5 >9  [2: diagram, same
FTP separate, unclear]
N 31T:0nonIT [0 8 4 2 2
Subject N l4: network, 0 1:from2t03; |0: remains 1: lack of "as is" [1: good use of IT
#29 requirements his is based on [unchanged from [analysis, graphic [enablers, but no
input form, ability he standard "as |"as is" process |representations [change to
to import req info is" analysis as of redesigns,  [underlying
directly into one was not land/or KOPeR  |processes, no
CASE tool, provided with this| loutput made case manager,
electronically paper. No interpreting his  [no team concept,
forwarding graphic redesigns no delin.
documents representation is difficult. Basically a
provided, so digitized version
hese number of the baseline
ere based on
interpretation of
his textual
description.
N same same same same same same
N 41T:0nonIT [0 1 0 1 1
N 4: network, 0 1:from2t0 3; [0: remains 1: lack of "as is" |1: basically the
requirements his is based on |unchanged from [analysis, graphic [same as
input form, ability he standard "as ['as is" process |representations [redesign #1 with
to import req info is" analysis as of redesigns,  [the additional
directly into one was not land/or KOPeR  |burdon or
CASE tool, provided with this loutput made managing
transferring of paper. No interpreting his  [read/write
read/write graphic redesigns permissions on
access controls representation is difficult. shared files. No
between provided, so team or case
activities hese number manager
ere based on concept. No
interpretation of delin.
his textual
description.
same same same same same |same same
N 4IT:0nonIT |0 1 0 1 1
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Subject Y: 3: online form, |0 -1:2t0 1w/ -2: from 5 to 3 w/ [2: | had to 2: use of IT
#30 Design/Code/T finternet, intranet creation of creation of ssume he used [enablers to
est activities Development  [development he 6 activities, 5 jautomate
combined into Team eam handoff, 2 existing
|ta development ‘eedback loop  |processes,
eam baseline as he [integration of
idn't cover this |development
xplicitly in his  [team concept,
nalysis but underlying
processes
remain largely
unchanged
N: still Same PLUS same same same |same same
sequential OD: combine
des/code/test
N 3IT:1nonIT |0 -1 -2 2 2
: 5: website, online|-1: elimination of |-1: from 2to 1 w/|-2: from5t0 3  [2: (see above) [2: good use of IT
Design/Code [form, internet,  [sales; customer [loop going from |with elimination comm. And IT
combined as a intranet, email  [submits IV&V to Design fof Sales and support in Code
single activity requirements via combination of activity.
he web Design/Code Elimination of
activities Sales is not seen
as an
lenhancement as
many customers
benefit from the
give and take w/
a person when
trying to clearly
articulate their
needs/reqs
N same same same same |same same
N 51T:0non IT |1 -1 -2 2 2
Subject N 5: 0 0:nochange  [0:nochange [2 2: moderate use
#31 Internet/intranet, ffrom baseline  [from baseline of IT enablers
electronic form, but little change
lemail, automated to underlying
requirements processes
document
development tool
same same same same same 3: diagram, same
|separate
N 5IT:0nonIT |0 0 0 3 2
Y: merging of [5: 0 -1:from2to 1 w/}2: from5t03 |2 3: moderate use
Design/Code/T [Internet/intranet, creation of ith creation of of IT enablers,
eamintoan  [electronic form, integrated integrated development
integrated lemail, automated Design/Code/Tes[Design/Code/Tes team concept
[team and use [requirements It team it team and case
of a case document manager
manager development tool promise
significant
improvement
N Same PLUS same same same 13: diagram, same
OD: combine |separate
des/code/test
OD: single mgr
N 51T:2nonIT |0 -1 -2 3 3
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Subject Y: Testand |0 0 0 0 1: difficult to 1:no use of IT or
[#32 V&V done resolve non_IT enablers.
simultaneously ifferences in my|Only change is
count of IT- concurrent Test
comm, IT- and V&V
upport based onjprocesses. Will
my reading of thefresult in minimal
extual improvement
escription of the
redesign the
numbers she
ntered in
KOPeR to
valuate her
redesigns
same \WF: same same same E: diagram, same
delinearization eparate
OD:
lempowerment
Y 0IT:2nonIT [0 0 0 2 1
: 4: LAN, email, |0 -1: from 2 to one [0 1: difficult to 3: significant use
Req/Design/Cofintranet, FTP w/ creation of resolve of IT and non IT
de Test team Req/Design/Cod differences in myenablers along
and use of a e Test team count of IT- with case
case manager comm, IT- manager concept
and Test/IV&V support based onjpromise
done my reading of thesignificant
simultaneously ftextual improvements
description of the
redesign the
numbers she
lentered in
KOPeR to
levaluate her
redesigns.
same Same PLUS same same same 2: diagram, same
OD.: Single Mgr |separate
OD: Case Team
OD:
Empowerment
HR: Training
WR: ?? Synch
Reviews
4IT:5nonIT |0 -1 0 2 3
Y: 0 -1: separate -1: from 2 to 1 w/ |-3: from 5 to 2 w/ [1: difficult to 1: though there is
Reg/Design/Co internal test creation of creation of resolve some use of non-|
de Test team activities merged [Reqg/Design/Cod [Reg/Design/Cod [differences in my|IT enablers
and use of a W/ code...isit [e Testteam e Test team count of IT- (devel team and
case manager ise to have the [same same comm, IT- lcase mgr), no
Code/Test same person upport based onlintegration of IT
done by a ho writes the Eny reading of thejenablers and
single code test it? extual little change to
specialist description of theunderlying
trained in both redesign the processes
numbers she  [indicate that this
lentered in redesign will
KOPeR to yield minimal
levaluate her impact
redesigns.
N: 72? OD: Combine  [same same same 1: less clear same
sequential Req/Des/Code
0D: Case Mgr
Y 01T:2nonIT 1 -1 -3 1 1
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Subject IY: Combine |0 0 I?: unchanged |-2:from5t03  [1: unclear which |1: no use of IT
#33 Design/Code/T rom baseline ith creation of [activities are lenablers, use of
est activities same single combined either |devel team
Design/Code/Tes|by reading or  |concept
it activity referring to
same redesign digraph
N: still OD: Combine  [same same same 2: diagram, same
sequential Des/Code/Test separate, unclear
N 0IT:1nonIT [0 0 2 2 1
:Combine  [7: LAN/WAN, [0 0: unchanged  |2:from5t03  [1: unclear which [2: significant use
Design/Code/T jemail, shared [from baseline ith creation of [activities are of IT enablers,
est activities  |databases, single Fombined either [team concept,
electronic forms, Design/Code/Tespy reading or  |ut little
electronic it activity referring to discussion on
graphical redesign digraph [changing
representation, underlying
TC, CAD processes to
take full
advantage of the
lenablers.
N: still Same 7 as same same same same same
sequential above, plus:
OD: Combine
Des/Code/Test
N 71T:1nonIT [0 0 2 1 2
Subject N 5: inputform, |0 0: unable to 0: unable to 1: since there is |1: good use of IT
#34 lemail, auto determine determine if no digraphis  [enablers, no
verification of there is a changelincluded and non-IT enablers
info entered in in handoffs as noltextual (case mgr, team
input form, digraph is escription lacks |concept, etc) and
network (implied, included and ufficient detail, |ittle discussion
though not [textual ‘eedback loops  |on changing
explicitly description lacks [and handoffs are junderlying work
mentioned), form sufficient detail. [indeterminate  [processes. No
w/ macros for delin
requirements
integration
same same PLUS same same same [same same
lautomatic queue
system
N 6IT:0noniT [0 0 0 1 1
N l4: Computer -1: sales 0: unable to 0: unable to 1: since there is |1: good use of IT
network eliminated determine determine if no digraphis  [enablers, no
(implied), email, there is a changelincluded and non-IT enablers,
partial auto form in handoffs as noftextual elim of sales mayj|
population, auto digraph is escription lacks [limit ability to
form verification included and ufficient detail, |capture customer
[textual ‘eedback loops |needs as a sales
description lacks fand handoffs are [person can
sufficient detail. [indeterminate  [probably help
capture customer|
needs more
lcompletely
same same PLUS same same same same same
OD Remove
Sales
N 41T:0non IT 1 0 0 1 1
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Subject Y: 2: email, network |0 1: Not addressed|-2: from 5 to 3 |;: failure to 1: minimal use of
[#35 design/code/te |(implied) by redesign, ith ddress IT enablers, use
st team hough 1 seems [incorporation of [feedback loops [fo devel team
lto be implied by |combine makes it concept, but no
KOPeR output  |design/code/test [impossible to  [discussion on
[team lanalyze this changing
lelement of his  Junderlying
redesign processes or
delinearizing
activities
N: still same PLUS 0 same same same same
sequential OD: case team
N 2T:1nonIT [0 1 2 1 1
: 2: email, network |0: though unclearfNot addressed |-3:from5t02  [1: failure to 1: minimal use of
req/design/cod [(implied) if req is merely  |by redesign; ith ddress IT enablers, use
e/test team combine w/ the  [feedback fractionincorporation of [feedback loops [fo devel team
case teamor  [0f 0.167 is req/design/code/timakes it concept, but no
eliminated yielded by est team impossible to  [discussion on
KOPeR output, nalyze this changing
but unable to lement of his  Junderlying
determine how redesign; also, [processes or
{this number unclear whether |delinearizing
could be reached req is added to  [activities
based on what's he Case Team
depicted in his r if this activity
digraph is simply
liminated
N: still same PLUS same same same lsame same
sequential OD: case team
N 21T:1nonIT [0 0 3 1 1
Subject :Salesand  [2: email, network -1: elimination of |-1: from2t0 1 |-1: from 5to 4 w/ |2 3: IT and non-IT
[#36 Requirements V&V with elimination  jelimination of lenablers, case
done of V&V and its  [IV&V team, case
simultaneously resultant manager concept]
ith feedback loop all integrated
Requirements ith discussion
not being on changing
dependant on underlying
Sales input processes (i.e
requirements
development
process)
N same PLUS same same same |same same
WF: eliminate
V&V
OD: combine
Sales/Req
IT: Req DSS
OD: PM
31T:2nonIT 1 -1 -1 2 3
:Salesand [2: email, network [-1: elimination of |-2: from2to 0 [3:from5t02 [2 3: good use of IT
Requirements V&V ith elimination |with elimination and non IT
done of V&V and of V&V and lenablers, case
simultaneously creation of creation of team, case
ith Design/Code/Tes[Design/Code/Tes manager,
Requirements tteam where  [tteam iterative
not being feedback would development and
dependant on occur incremental
Sales input and consequent to testing
Design/Code/T the iterative
est done on an nature of the new|
iterative basis process
as a team
under a
program
manager
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[same

N same PLUS same same same same
OD: combine
des/code/test
OD:PM
IT: OOP
31T:2nonIT 1 -2 -3 2 3
Subject Y: creation of [3: network, 0 -1:from1to2 |3:from5t02 [1:though his  [3: good use of IT
37 reg/design/cod [intranet, web site ith creation of |with creation of |concepts are  [and non-It
e/test group development  [development  [clear, lenablers, case
under a single group. He does |group. Though [mplementation [manager, devel.
manager not explicitly it is not depicted fis not. Use of a [Team, bring
address this in a digraph, he (digraph would  [workers together
issue, butone  [does mention  [have been in one location to
can infer that the [that by creating |helpful. Itwas [reduce friction,
feedback loop  [the combined  Jalso not clear if
previously found (development  the two
between test and|group that frictionfrecommendation
code would be  [would be s were separate
eliminated with  [reduced by redesigns or
{the combined  |nearly 1/2. were both
development pertaining to a
group an the isingle redesign.
inherent
communication
[that would take
place in such a
group
Y: delin same PLUS same same same |same same
\WF: delin
OD: combine
reg/code/test/des|
ign
OF: single mgr
Y 31T:3nonIT [0 -1 -3 1 3
Subject 4 intranet, LAN, |0 0 0 2 1: use of IT
[#38 database, email lenablers, no
non-IT enablers,
no change to
underlying
processes
same same same same same same same
N 4I1T:0nonIT |0 0 0 2 1
:combine  ¢4: UML -1: In one 0:nochange |2:from5t03 [2 3: significant use
Reg/Design  |modeling, UML [sentence he [from baseline ith integration of IT and non IT
ithacase [coding, LAN,  [proposes of req/design and lenablers, joint
manager and  |email merging Test [test/IV&V reviews, case
Test/IV&V with V&V only manager, devel
I{ater stating that team, training,
his change letc promise
effectively significant
eliminates the improvements
Test activity
N: still same PLUS same same same |same same
sequential \WF: joint reviews
OD: combine
req/des and
test/IV&V
OD: case mgr
OD:
lempowerment
N 4IT:4nonIT 1 -0 -2 2 3
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APPENDI X C. KOPER PATHOLOGY DI AGNOSI S AND REDESI GN
ADVI CE; PCS ORDERS PROCESS FOR USMC OFFI CERS

A BASEL| NE PROCESS

1

Di agnosi s

Measurenents (e.g., size of 5) suggest the small PCS

orders Process for USMC Oficers process suffers from the

fol | ow ng pat hol ogi es:

2.

Parallelism (1.0) - sequential process.

Handof fs fraction (0.8) - process friction.
Feedback fraction (0.6) - checking & conplexity.
| T support fraction (2.2) - IT support |ooks OK

| T communi cati on fraction (0.6) - | T
comuni cati on | ooks OK

| T automation fraction (0.0) - inadequate |IT
aut onat i on.

Recomendat i ons

For redesign, we recommend you consi der the follow ng:

Del i neari ze process activities to i ncrease
parallelism such activities nmust be
sequenti al l y-i ndependent (e.g., have nmutually-

excl usive inputs and outputs).

Try a case nmnager or case team to decrease
friction; be sure to include a source of
experti se.

Try enpowernent to reduce the anount of checking
in the process; be sure to address training and
i ncentives.

Look to information technology to autonate
process activities; aut omat ed transaction
processi ng and expert systens generally have good
payoffs and intelligent agents can enable many
el ectroni c commrerce opportunities.

Try ei t her asynchr onous or cont enpor aneous
revi ews to conduct qual i ty/ f eedback | oops
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concurrently or jointly; scheduling becones a
concern with this redesign

In addition to delinearization and the use of a
case nmanager, wor kfl ow systenms  offer good
potential for process inprovenent; try to avoid
paving the cowpaths by ignoring other process
pat hol ogi es, however.

B. REDESI GN ALTERNATI VE #1

1

D agnosi s

Measurenents (e.g., size of 5) suggest the small PCS Orders
Process for USMC O ficers suffers fromthe foll ow ng
pat hol ogi es:

For

Parallelism (1.0) - sequential process.

Handof fs fraction (0.8) - process friction.
Feedback fraction (0.2) - feedback | ooks CK

| T support fraction (2.2) - IT support |ooks OK

| T comuni cati on fraction (0.6) - | T
comuni cati on | ooks OK

| T automation fraction (0.2) - inadequate |IT
aut omat i on.

Recommendati ons

redesi gn, we recommend you consi der the follow ng:

Del i neari ze process activities to I ncrease
parallelism such activities nust be sequentially
i ndependent (e.g., have nutually-exclusive inputs
and out puts).

Try a case nmnager or case team to decrease
friction; be sure to include a source of
experti se.

Look to information technology to autonate
process activities; aut omat ed transaction
processi ng and expert systens generally have good
payoffs and intelligent agents can enable many
el ectroni c commrerce opportunities.

In addition to delinearization and the use of a
case nmanager, wor kfl ow systenms  offer good
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potential for process inprovenent; try to avoid
paving the cowpaths by ignoring other process
pat hol ogi es, however.

REDESI GN ALTERNATI VE #2

1

2.
For

D agnosi s

Measurenents (e.g., size of 4) suggest the snal
PCS Oders Process for USMC Oficers process
suffers fromthe foll ow ng pathol ogi es:

Paral lelism (1.0) - sequential process.
Handof fs fraction (0.75) - process friction.
Feedback fraction (0.25) - feedback | ooks OK

| T support fraction (1.75) - |IT support |ooks OK

| T conmuni cati on fraction (0.75) - | T
communi cati on | ooks OK

| T automation fraction (0.75) - |IT autonation
| ooks K

Recommendat i ons

redesi gn, we recomend you consider the foll ow ng:

Del i neari ze process activities to i ncrease
paral l elism such activities nust be sequentially
i ndependent (e.g., have mutually-exclusive inputs
and out puts).

Try a case nmmhager or case team to decrease
friction; be sure to include a source of
experti se.

In addition to delinearization and the use of a
case nanager, wor kfl ow  systens of fer good
potential for process inprovenent; try to avoid
paving the cowpaths by ignoring other process
pat hol ogi es, however.

91



TH'S PAGE | NTENTI ONALLY LEFT BLANK

92



APPENDI X D. EXPLANATI ONS OF KOPER REDESI GN
RECOMMENDATI ONS

A DE- LI NEARI ZE

De-linearization involves rearranging a sequence of
process activities to be perfornmed in a nore parallel or
concurrent manner. Process parallelism or concurrency has
positive performance effects in ternms of cycle tinme (and
often cost), as activities are perforned in parallel as
opposed to sequentially. This redesign transformation
affects the sequence and flow of process activities, but
not how or by whom they are perforned.

B. CASE MANAGER

The case manager transformation involves replacing
specialized enployees in a process (often from different
functional departnents) with a generalist case manager who
perfornms all process activities from start to finish. A
case manager can have positive performance effects in terns
of cycle time (and often cost), as a single case nanager
obviates the need for handoffs and inter-departnental
coordination. A <case team involves the sanme concept
extended to a dedicated team of people. In the DoD, these
are referred to as 'integrated product teans' (IPTs).

C. EMPONERVENT

Enpower nent  involves delegating responsibility to
front-line enployees and authorizing the people doing
process work to ensure the quality of their work.
Enpower nent can have positive performance effects in terns
of cost and cycle tinme, as quality 'checking' steps can be
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avoi ded and enpowered enpl oyees often produce superior work
products at lower cost. Enpowernent entails sone job

enl ar genent .

D. | T SUPPCRT

| T-Support involves the application of information
technology (IT) to support process activities. Thi s
power f ul redesi gn transformation can have positive
performance effects in ternms of cost and cycle tine, as
conput er - based tools can augnment human performance in terns
of menory, speed, thoroughness and other attributes. As a

"support' enabler, IT in this class is used in conjunction

with human | abor (i.e., in contrast to |IT-Autonation).
E. | T COVMUNI CATI ON

| T- Conmuni cati on i nvol ves t he application of
i nformation t echnol ogy (1m to support process

comuni cations. This powerful redesign transformation can
have positive performance effects in terms of cost and
cycle time, as conputer-based tools can replace slow paper-

based conmmuni cati ons.

F. | T AUTOVATI ON

| T- Automation involves the application of information
technology (IT) to automate process activities. This
power f ul redesi gn transformation can have positive
performance effects in terns of cost and cycle tine, as
conputer-based tools can replace and inprove human
performance. As a 'automation' enabler, IT in this class is
used to obviate human labor (i.e., in contrast to IT-
support).
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G JO NT REVI EWW5

The joint reviews transformation serves to elimnate
t he pat hol ogi es associ at ed W th a seguence of
qgual i ty/feedback | oops in a process. This can have positive
performance effects in terns of cycle tine, as reviews are
handled once by all interested parties. However, this
approach can actually increase cost if reviews are not
managed effectively. Scheduling al so becones a concern.

H. SEQUENTI AL | NDEPENDENCE

Del i neari zation can significantly reduce process cycle
time, particularly when high-level process activities are
del i neari zed. But i f t wo process activities are
sequentially dependent, t hey cannot be per f or med
concurrently; rather, they nust continue to be perforned in

series.

One test for sequential-independence is to analyze the

inputs to, and outputs from each process activity. Were

the inputs to an activity (call it Step-2) are not produced
by the preceding activity (call it Step-1), the two
activities offer good opportunity to be perfornmed in
par al | el

EXPERTI SE

When a case nmhager or case team is instituted, the
personnel performng in such process roles are wusually
generalists--broadly skilled in at nunber of different
j obs--who are seldom endowed wth expertise across al

required tasks and activities.
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The generalist worker(s) can be expected to perform
well, so long as the process activities are not unusual
conplex or novel. Performance of work that is not
customary, sinple and famliar often requires deeper
expertise than is possessed by a generalist case manager.
Thus, expertise is required to support the generalist in

t hese situations.

Expertise is nost comonly provided through retention
of sonme expert personnel, who can serve as advisors or
internal consultants when problens arise. Wth the advance
of know edge systens technology, however, nmuch of this
expertise can be captured and formalized t hr ough
intelligent systens. Expert systens for problem diagnosis
neur al networks for pattern recognition, case- based
reasoni ng systens for help desks, intelligent agents for
information filtering, and other intelligent applications
represent potential, alternative sources of expertise.

J. TRAI NI NG AND | NCENTI VES

Enpower nent can create a number of process
i mprovenents by authorizing decisions to be nmade personne
who are directly responsible for performng process work
This can elimnate |engthy decision-nmaking and feedback

| oops, and can augnent process quality.

However, enployees who are unaccustonmed to rmaking
decisions are likely to require training, in addition to
having the requisite decision-making information provided.
This represents a critical factor to the success of

enmpower ment .

96



Personnel who are newly enpowered are also likely to
per cei ve a (real) i ncrease in their | evel of
responsibility. This represents a key notivating factor
behind the increased process quality noted above, but the
personnel nust also be incentivized to take-on this
addi ti onal (percei ved) responsi bility. Monet ary
conpensation is not necessarily required, as enployer-
sponsored training, expanded job title, business cards,
i mproved office surroundings and other factors can also

i ncentivize many peopl e.

K. | T TRAI NIl NG AND MAI NTENANCE
Information technology represents a very powerful
enabler of process innovation. |IT to support process

activities and comunications requires personnel training

in many organi zations, however. |ndeed, nany techno-phobic
enpl oyees will find new IT threatening, and are likely to
resi st change. Training represents one approach to

addr essi ng such enpl oyees.

Techno-phobic or not, sinply inserting new IT into a
(human) process cannot be expected to produce dramatic
process inprovenents unless the personnel are adequately
trained to use the IT. Although this appears evident, nany

good redesigns have failed for |ack of training.

Additionally, IT needs to be nmumintained. Conputer
hardware requires repair and upgrading. New releases of

software require installation. Dat abases and networks

require admnistration. Indeed, software naintenance, for
exanple, is known to consune roughly two-thirds of the
total life cycle cost for software.
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L. AUTOVATI ON AND ELECTRONI C COMVERCE

Automation inplies that |IT is being enployed to
perform process activities instead of peopl e, and
represents a different class of redesign transformation
than either I T support or conmuni cat i on. Yet an
infrastructure of |IT for support and comrunication is
general ly necessary for effective automation.

Aut omat ed transaction process systens are well known
for this effect and expert systens are increasingly being
used to automate sone aspects of knowl edge work. Wth the
advent of intelligent-agent technol ogy, automation is
reaching beyond routine transactions and self-contained
experti se, and extending across network |inkages to
aut omat e coordi nation and col | aboration work as wel .

Much coordination and collaboration work is now
acconpl i shed between organizations and intelligent agents
are playing an increasingly inportant role in this area.
For exanpl e, using forner EDI connectivity links,
custoners, channels and suppliers are finding an enhanced
ability to locate, interact and conduct business with one

anot her, w thout hunan intervention.

M | T I NFRASTRUCTURE

An IT infrastructure is particularly inportant to
support the automation of know edge and information work
and is generally considered to represent a necessary
precondition for success. |IT to support process activities
(e.qg., conput er s, sof t war e, deci sion support systens,
dat abases, word processors, etc.) and conmunications (esp.
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e-mail, | nt ranet s, wor kfl ow  systemns) r epr esent key

i nfrastructural el ements.

A workflow system is often required to support many
approaches to know edge-work automation, particularly where
work crosses agent roles and organizational boundaries.
Intelligent agents require know edge and information in
digital form so these, basic IT infrastructural elenents

are required even to begin such autonation work.

N. SCHEDULI NG

Asynchronous reviews are less prone to scheduling
concerns t han their cont enpor aneous (1.e., j oint)
counterparts. \When busy people nust interact jointly,
finding nmutually-acceptable slack tinmes in their schedul es
becones exponentially nore difficult as the nunber of

required participants increases.

Setting aside fixed times during the day, week, or
nmonth to address such reviews represents one approach to
addressing scheduling concerns, and nminimzing the nunber
of required attendees is another proven heuristic. Al so
ensuring that all issues that can be resolved before such

nmeeti ngs can be crucial.

O WORKFLOW

Workfl ow systens can support process activities
t hrough shared databases and networked communications, in
addition to automatically routing work to the right
agent(s) at the right tinme. This can save both process tine
and noney. However, see the caution above regarding IT
trai ni ng and mai nt enance.
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Most extant workflow applications are relatively
rigid, in that once a process is defined, it cannot be
changed dynamically (e.g., in response to in-process
circunstances). Also, unless the wunderlying process work
itself is changed, a workflow system can sinply "pave the
cowpat hs" and speed-up the ~current "broken" process.
| ndeed, with new interfaces and w thout personnel training,
wor kfl ow systens can even increase process cycle tine,
despite el ectronic comruni cations that occur at speeds near
that of |ight.

The key is to redesign the underlying process work
first, then ensure an adequate IT infrastructure, then | ook
into workflow automation. As a note, workflow systens
provi de a wonderful i nfrastructural f oundati on for

intelligent-agent applications.
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